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gie; Honorary Member, Clinical Society of London. President^

1898; Vice-President, 1892; Member of Council, 1899-
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Professor of Clinical Surgery, Columbia University; Surgeon

to the German Hospital.

191 1. King, Alfred, A.B., M.D., Sc.D. (Colby), 610 Congress St.,

Portland, Maine. Lecturer on Surgery in the Medical School

of Maine; Consulting Surgeon to the Maine General Hos-

pital.

1901. Le Conte, Robert G., A.B., M.D., Secretary, 1530 Locust
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Hospital; Visiting Surgeon to Bellevue Hospital; Consulting
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pital, and Har Moriah Hospital.
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Mass. Lecturer on Surgery, Harvard Medical School;

Visiting Surgeon, Boston City Hospital.
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1900. OcHSNER, A. J., B.S., F.R.M.S., M.D. Eng., 710 Sedgwick

Street, Chicago. Professor of Clinical Surgery, College of

Physicians and Surgeons; Surgeon-in-Chief of Augustana and
St. Mary's Hospitals.

1900. Oliver, J. C, M.D., 628 Elm Street, Cincinnati, Ohio. Dean
and Professor of Operative Surgery, Miami Medical College;

Surgeon, Cincinnati, Presbyterian, and Christ Hospitals.

1905. OviATT, Charles W., M.D., 500 Algoma Street, Oshkosh, Wis.

ti882. Owens, John E., M.D., 1017-18 Venetian Building, Chicago, 111.

Professor of Principles and Practice of Surgery and Clinical

Surgery in the Chicago Medical College; Surgeon to St. Luke's

Hospital. Vice-President, 1900,

1899. Parham, Frederick William, M.D., 741 Carondelet Street, New
Orleans, La. Professor of General, Clinical, and Operative

Surgery on the Cadaver, New Orleans Polyclinic; Surgeon

to Charity Hospital; Consulting Surgeon to Eye, Ear, Nose,

and Throat Hospital.

1885. Park, Roswell, A.M., M.D., 510 Delaware Avenue, Buffalo,

N. Y. Professor of Surgery in the Medical Department of

the University of Buffalo; Surgeon to the Buffalo General

Hospital; Consulting Surgeon to the Fitch Accident Hospital.

President, 1900; Vice-President, 1893; Member oj Council,

1893-94, 1901-03.

11893. Parmenter, John, M.D., 519 Franklin Street, Buffalo, N. Y.

Professor of Anatomy and Clinical Surgery in the Medical

Department of the University of Buffalo; Surgeon to the Sisters

of Charity, Erie County, Fitch, Children's, and Emergency
Hospitals; Assistant Surgeon to the Buffalo General Hospital.

1908. Peck, Charles Howard, M.D., 30 West Fiftieth Street, New
York City. Associate in Surgery, Columbia University;

Attending Surgeon to French Hospital; Junior Attending

Surgeon to Roosevelt Hospital.
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1889. PiLCHER, Lewis S., A.M., M.D., LL.D. (Dickinson), 386 Grand
Avenue, Brooklyn, N. Y. Professor of Clinical Surgery in

the Post-Graduate Medical School, New York; Surgeon to the

Methodist Episcopal Hospital, New York. Vice-President, 1893.

1904. Porter, Charles Allen, A.M., M.D., 254 Beacon Street, Bos-

ton, Mass. Assistant Surgeon to the Massachusetts General

Hospital; Instructor in Surgery, Harvard Medical School.

1896. Powers, Charles A., A.M., M.D., President, Fourteenth and

Stout Streets, Denver, Col. Professor of CHnical Surgery in

the University of Colorado, and Surgeon to St. Luke's Hospital

and to the Children's Hospital; Consulting Surgeon to the

Mercy Hospital and to the State Home for Children. Vice-

President, 1903; Member of Council, 1908.

1908. Primrose, Alexander, M.B., CM. Edin., M.R.C.S. Eng.,

100 College Street, Toronto, Canada. Surgeon to the Toronto

General Hospital and to the Hospital for Sick Children,

Toronto; Associate Professor of CHnical Surgery in the

University of Toronto.

1886. Ransohoff, Joseph, M.D., F.R.C.S. Eng., Vice-President, 19

West Seventh Street, Cincinnati, Ohio. Professor of Anatomy
in the Medical College of Ohio; Surgeon to the Cincinnati

and the Good Samaritan Hospitals.

1887. Richardson, Maurice Howe, A.B., M.D., 224 Beacon Street,

Boston, Mass. Moseley Professor of Surgery in Harvard

University; Surgeon to the Massachusetts General Hospital.

President, 1902; Vice-President, 1897; Secretary, 1894-96;

Member oj Council, 1904.

1901. RiXFORD, Emmet, B.S., M.D., 1795 Cahfornia Street, San

Francisco, Cal. Professor of Surgery in Cooper Medical

College; Surgeon to City, County, and Lane Hospitals. Vice-

President, 1905.

1882. Roberts, John B., A.M., M.D., 313 South Seventeenth Street,

Philadelphia. Professor of Anatomy and Surgery in the

Philadelphia PolycHnic; Surgeon to the Methodist and Jewish

Hospitals. Vice-President, iSSS and iSg4; Treasurer, 1892-93.

1898 Rodman, William L., A.M., M.D., 1904 Chestnut Street, Phila-

delphia. Professor of Surgery, Medico-Chirurgical College,

Philadelphia.

ti882. RusHMORE, John Dikeman, M.D., 129 Montague Street, Brook-

lyn, N. Y. Professor of Surgery in the Long Island College

Hospital; Surgeon to the Brooklyn, St. Peter's, and the Eye

and Ear Hospitals.
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1909. ScuDDER, Charles L., M.D., A.B., Ph.B., 209 Beacon Street,

Boston, Mass. Surgeon to the Massachusetts General

Hospital; Lecturer on Surgery at the Harvard Medical

School; Consulting Surgeon to the Melrose and Milford

Hospitals.

1902. Shepherd, Francis J., M.D., 152 Mansfield Street, Montreal,

Canada. Professor of Anatomy and Lecturer on Operative

Surgery in McGill University, Montreal; Senior Surgeon to

the Montreal General Hospital.

1905. Sherman, Harry M., A.B., M.D., A.M., 350 Post Street,

San Francisco, Cal. Professor of Surgery in the University of

California; Surgeon to St. Luke's Hospital, San Francisco;

Orthopedic Surgeon to the Children's Hospital, San Fran-

cisco.

ti895. SoucHON, Edmond, M.D., 2403 St. Charles Avenue, New
Orleans, La. Professor of Anatomy and of Clinical Surgery,

Tulane University; Surgeon to Charity Hospital; Consulting

Surgeon to the Eye, Ear, Nose, and Throat Hospital. Vice-

President ^ iSgg

191 1. Stewart, Francis T., M.D., 311 S. 12th Street, Philadelphia,

Pa. Professor of Clinical Surgery, Jefferson Medical College;

Surgeon to Germantown Hospital; Out-patient Surgeon,

Pennsylvania Hospital.

1909. Stillman, Stanley, M.D., 2201 Buchanan Street, San Fran-

cisco, Cal. Professor of Surgery, Cooper Medical College;

Surgepn to Lane Hospital and City and County Hospital.

1912. Stokes, Charles F., A.M., M.D., D.Sc, LL.D., Washington,

D. C. Surgeon- General, United States Navy.

1909. Summers, John Edward, M.D., 618 Brandeis Theatre Bldg.,

Omaha, Neb. Surgeon to the Clarkson ^lemorial, the Wise

Memorial, and the Douglass County Hospitals, Omaha, Neb.

1900. Taylor, William J., M.D., 1825 Pine Street, Philadelphia.

Surgeon to the Orthopedic Hospital and Infirmary for Ner-

vous Diseases, and to St. Agnes' Hospital; Consulting Surgeon

to the West Philadelphia Hospital for Women.

1909. Thompson, James E., M.D., 3224 Broadway, Galveston, Texas.

Professor of Surgery in the University of Texas Medical

School; Surgeon to the John Sealy Hospital.

1x885. Thompson, J. Ford, M.D., The Cosmos Club, Washington,

D. C. Professor Emeritus of Surgery, Medical Department,

George Washington University.
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ti882. Tiffany, Louis McLane, A.M. (Cantab.), M.D., 831 Park

Avenue, Baltimore, Md. President, 1895; Member of Council,

1883-89; 1896-97.

ti882. Vander Veer, Albert, A.M., M.D., Ph.D., 28 Eagle Street,

Albany, N. Y. Dean of Albany Medical College; Pro-

fessor of Didactic Abdominal Surgery and of Clinical

Surgery in the Albany Medical College; Consulting Surgeon

to St. Peter's Hospital; Attending Surgeon to the Albany

Hospital. President, 1905; Vice-President, 1898; Member

of Council, 1907.

1910. Vander Veer, Edgar Albert, Ph.B., M.D., 28 Eagle Street,

Albany, N. Y. Clinical Professor of Surgery, Albany Medical

College; Attending Surgeon, Albany Hospital; Consulting

Surgeon, Champlain Valley Hospital.

1902. Vaughan, George Tully, M.D., 1718 I Street, Washing-

ton, D. C. Professor of Principles and Practice of Sur-

gery, Georgetown University; Professor of Surgery and

Genito-urinary Surgery, Washington Post-Graduate Medical

School; Chief Surgeon, Georgetown University Hospital; Sur-

geon, Emergency Hospital; Consulting Surgeon, Government

Hospital for the Insane, Washington, D. C. ; Assistant Surgeon-

General U. S. Public Health and Marine Hospital Service.

1891. Walker, Edward W., M.D., 30 Garfield Place, Cincinnati,

Ohio. Professor of Surgery, Miami Medical College.

1909. Walker, John B., M.D., 33 East Thirty-third Street, New
York, N. Y. Surgeon to the Bellevue Hospital; Assistant

Surgeon to the Hospital for Ruptured and Crippled, New York.

ti882. Warren, John Collins, M.D., LL.D. (Jefferson), Hon.
F.R.C.S. Eng. 58 Beacon Street, Boston, Mass. Professor of

Surgery in Harvard University; Surgeon to the Massachusetts

General Hospital. President, 1896; Vice-President, 1890;

Member of Council, 1897.

1896. Watson, Francis Sedgwick, A.B., M.D., 92 Marlborough

Street, Boston. Surgeon to the Boston City Hospital; In-

structor in Genito-Urinary Surgery, Harvard Medical School.

ti889. Weir, Robert F., A.M., M.D., Hon. F.R.C.S. Eng., Cor.

Mem. Surg. Soc, Paris, 11 East Fifty-fourth Street, New York.

Professor of Surgery in the College of Physicians and Surgeons,

Columbia University; Surgeon to the Roosevelt Hospital.

President, 1899; Member of Council, 1893-1896; 1901-03.
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Surgeon to the Presbyterian Hospital.
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THE PRESIDENT'S ADDRESS

NEPHRECTOMY: A STUDY BASED ON THE
RECORDS OF 112 CASES

By ARPAD G. GERSTER, M.D.
NEW YORK CITY

It affords me extreme pleasure to have the honor to welcome

you when the American Surgical Association meets the first

time on Canadian soil. The fact that we were asked to meet

this year in Montreal assures us of the proverbially cordial

welcome extended to us by our Canadian brothers. I am
confident to voice the unanimous sentiment of all the Fellows

when I say that it is a great pleasure and satisfaction to us

to have the opportunity to come to beautiful Canada. What-

ever be the opinion of the politically inclined, we surgeons,

especially the American Surgical Association, know no frontier

line between the United States and Canada. With us the

principle of reciprocity has long been an established fact. The

arts and sciences do not recognize political frontiers. Permit

me again to express to you my thanks for the honor conferred

upon me by the election to your presidency. The honor should

be viewed neither in a spirit of vainglory nor in that of cynical

depreciation. It is, so I take it, the expression of your approba-

tion of a hfetime of honest industry in advancing the interests

of our art and science. ''Principiis placuisse viris non ultima

laus est" (Horace)

—

To have the approval of the foremost men is

the highest honor. Once more, I thank you.

Am Sure 1
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If we consider the enormous quantity of successful work done

on the human kidney at our time, it is noteworthy to remember

that the birth of modern renal surgery dates back only to 1869,

that is, a little more than forty-two years, when to cure an

abdomino-ureteral fistula, Gustav Simon, of Heidelberg, success-

fully removed a healthy kidney. The momentous step was

undertaken only after the question, whether the human organism

could survive the loss of this organ, had been carefully investi-

gated both in the light of cKnical experience, but mainly by

animal experiment.

The material for this paper, with one exception, a case of

renal echinococcus,^ has been collected from the records of the

first surgical division of Mt. Sinai Hospital, which I have the

honor to direct. It comprises a term of sixteen years, beginning

in 1895 and ending with December, 191 1. The documentary

proofs are accessible in the following places:

1

.

*'A Contribution to the Surgery of the Kidney and Ureter,

"

Amer. Jour. Med. Sci., June, 1897, p. 677.

2. Mt. Sinai Hospital Reports, vols, i, ii, iii, iv, v.

3. Bound volumes of the original Mt. Sinai Hospital Records

of the First Surgical Division (unpublished).

Roughly the material may be divided into the following

groups

:

Percentage of

Cases. Deaths. mortality.

Pyonephrosis 61 9 14-75
Tuberculosis 20 4 20.00

Hydronephrosis 10 3 33-33
Neoplasms 18 8 44- 40
Echinococcus 2 o

Polycystic disease ...... i o

Total 112 24
Total mortaHty, 21.33 per cent.

Note.—The great majority of the operations here'n reported

on were done by the author, chief of the first surgical division.

A smaller number were performed under his authority by the

* From my former service at the German Hospital, New York City.
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associates and adjuncts who were formerly and are still attached

to the service, Drs. Lilienthal, Van Arsdale, Berg, Moschcowitz,

Beer, and Lewisohn.

General Considerations

Diagnostics

Those who were in active practice before the advent of cystos-

copy will well remember the diagnostic uncertainties and anxieties

of the surgeon when, having determined upon the removal of a

kidney, he had to face the question of the functional capacity of

the other kidney. The clumsy and unreliable expedient of laparot-

omy for ascertaining by touch the presence, size, and nature of the

mate of the diseased organ had to be resorted to, and many times

risks had to be taken which nobody would consider justifiable

today. Today, as a matter of routine, the physical examination

is completed in the generally accepted manner by catheterism

of both ureters.

Radiography is regularly employed not only to ascertain the

presence of calculi, but also to throw light upon the relations of

a lumbar tumor to the stomach and the large intestine. The

general condition of the patient is carefully gone into, and,

in the presence of complicating troubles, the chances of the

operation are well weighed. When the hemoglobin test indicates

less than 30 per cent., no operation is undertaken if the anemia

is due to neoplasm or to a chronic form of suppuration; if, on the

other hand, it is the consequence of recent copious hemorrhage,

nephrectomy as a hemostatic life-saving measure is unhesitat-

ingly done. Case 4, page 11, shows that in the presence of a

hemoglobin percentage of 21, nephrectomy saved the patient's

Hfe.

Preparation of the Patient

The preparative measures employed were those usual before

major abdominal operations. The skin of the lumbar and

hypochondriac regions was shaved, scrubbed with soapsuds and
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a gauze mop, then washed with ether and a watery subKmate

solution of I to 500. The posture was lateral, bringing the field

of operation uppermost, the patient's knees being bent at a

right angle; this to counteract the tendency to the prone posture.

Formerly a large and hard cyhndrical horse-hair cushion was

inserted under the waist of the patient for the purpose of pro-

ducing a certain degree of lateral curvature of the spine, which

determined a protrusion of the loin. Nowadays this aid is secured

by a special attachment of the operating table, worked by crank

and ratchet. To facilitate easy approximation of the edges of

the wound for suture, this elevation of the loin is dispensed with

at the end of the operation.

The Grossich method of disinfecting the skin with tincture of

iodine was only used in emergency cases.

Exposure of the Kidney and Vessels

Among the many modifications of the original Simon incision,

none have proved as useful as the oblique one, beginning where

the outer edge of the sacrolumbalis muscle overlaps the twelfth

rib, and running downward and forward diagonally across the

lumbar space toward the crest of the ilium, the inclination and

length of the incision depending upon the situs and size of the

organ. The obliquity of this line runs parallel with the twelfth

intercostal nerve and ai;tery, injury to which is thus easily

avoided. The muscles are divided down to the transversalis

fascia. When this is divided the fatty capsule of the kidney

comes in view. When dealing with a suppurating or tuberculous

kidney, or with a newgrowth, it is advisable not to proceed any

farther before having ascertained the exact place of the peritoneal

reflection, and this for several reasons. In handling a kidney

distended by pus, it is a frequent occurrence that abscesses are

ruptured, their escaping contents soiKng the wound. In the

presence of close adhesions, such a rupture may happen simul-

taneously with tearing of the peritoneum, and peritoneal infection

Hiay follow, especially when the surgeon is not aware that the
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peritoneum was actually rent. Such an undetected injury to the

peritoneum constitutes in fact one of the most serious accidents

that may happen in the course of nephrectomy. With the

peritoneum well recognized and in full view, its injury is

immediately noticed and remedied by suture or packing.

The exposure of the peritoneum has another advantage. It

may be incised and the relations of a large tumor may thus be

exactly gauged by palpation and inspection. But the greatest

advantage consists in this, that exposure of the retroperitoneal

space opens up the direct route to the renal vessels. Early in

the sixties of the last century Langenbeck laid down the sound

principle, that in the excision of large tumors holding close

relations to important vessels, before attempting the dissection

of the tumor, the surgeon's first duty should be to reach and lay

bare its principal blood supply, so as to protect himself against

accidental hemorrhage. The absolute value of this simple

principle was proved to me so many times under otherwise for-

midable circumstances, that I do not hesitate to recommend its

use in the strongest terms, especially where a large solid tumor

of the kidney is to be removed.

There is another point that I wish to mention. Sometimes

the peritoneum, which is adjacent to the anterior aspect of the

kidney, is so closely adherent to the tumor, that it is impossible

to separate it without tearing the kidney and contaminating

the wound and peritoneal cavity with escaping matter. In

such a case it is imperative to excise the adherent peritoneum

''en bloc" with the mass. This early exposure of the relations

of the diseased organ with the peritoneum will at once clear up

the situation, will enable the surgeon to circumcise the adherent

peritoneum, and to close the peritoneal cavity either before or

after the deligation of the renal vessels, thus guarding both

against accidental hemorrhage and accidental pyogenic or

neoplastic infection. To the observance of this rule may be

attributed the fact that in not one of the cases herein reported,

in which this rule was observed, did postoperative peritonitis

occur.
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The relations of the kidneys to the hepatic and splenic flexures

of the colon have not only a great diagnostic value, but must

receive attention during the progress of nephrectomy for neo-

plasm. I have found that the hepatic flexure has rarely caused

trouble, as it is generally found to be displaced downward, well

out of the opierative field. The left kidney, however, its normal

situs somewhat higher than that of its mate, and with the splenic

flexure fixed to the diaphragm, is found, as a rule, holding very

close relations to the last part of the transverse colon, which may
adhere closely to the anterior surface of the kidney.

Here, as well as in all cases where the entire kidney or its upper

pole lies hidden behind the lower ribs, additional incisions may
be required to permit of a safe procedure. To this we shall

presently return. For the present, let us say then that the

primary exposure and identification of the peritoneal reflection

is advisable in all cases, is necessary whenever we are dealing

with a suppurating kidney, and is of the utmost use, where the

great size of a renal newgrowth makes circumspection in gauging

adhesions to adjacent tissues and organs necessary, and the

preliminary securing of the renal vessels indispensable. It is

evident that the obKque incision will readily admit safe handling

of adhesions of the fibrous to the fatty capsule about the lower

pole of the kidney. It is otherwise with those situated at the

upper pole.

Extreme variations are observed in the height of the situs

of the kidneys in reference to the lower segment of the thoracic

skeleton. Sometimes, even in deep anesthesia, it is impossible

to palpate a kidney of normal size, and, indeed, a kidney tumor of

considerable size may not be palpable on account of its high

situs. In one of our cases auscultation demonstrated that the

diaphragm was displaced upward, percussion showing that a

large area of dulness existed below it. This, together with the

findings of cystoscopy, justified the conclusion that the kidney,

though not palpable, was much enlarged.

To expose the upper pole in such cases, a vertical subsidiary

incision was added to the obHque one, running, according to
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necessity, in about the^ scapular line upward across one, two,

or even three ribs. This vertical incision divided the muscles

down to the ribs, permitting free lateral retraction, by which two

or three inches of the rib were exposed. Subperiosteal resection

of the rib or ribs having liberated the costal border, the pleural

sinus became thus mobilized, and was readily drawn upward out

of the way. A moderate amount of care sufficed in most cases

to prevent the injury of the pleura. Should this occur, however,

the accident is not of great importance, and its significance

has been greatly exaggerated. Pressure with a pledget of moist

gauze will stop the leakage of air for the time being, and a suture

will secure the rent at the end of the operation. We have

never seen serious consequences following limited pleural injury,

and in one case of calcifying echinococcus of the kidney, where

a considerable area of the adherent pleura had to be taken away

with the rigid sac' the momentary collapse of the lung was over-

come by plugging and artificial respiration.

Accidental and Secondary Hemorrhage

Accidental arterial hemorrhage during the progress of nephrec-

tomy occurred once.

Case I (Contribution, loc. cit., p. 691).

—

Hemorrhagic infarct

of the left kidney following catheterism; nephrotomy, no improve-

ment; nephrectomy, slipping of ligature from pedicle, arterial

hemorrhage, clamping, religature, cure. Specimen: total paren-

chymatous necrosis of kidney.

Mrs. S. S., aged thirty-four years, suffered for years from

urinary troubles, requiring occasional catheterism. On De-

cember 7, 1896, directly after the use of the catheter she was

suddenly seized with an acute cutting pain in the left loin,

followed by a severe rigor, high fever, radiation of pain to left

thigh, and much vomiting.

^ Contribution to the Surgery of the Kidney and Uretei^, American Journal of

the Medical Sciences, June, 1897, p. 677.
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December 13. On admission her temperature was 104° F.;

continuous desire to urinate, though the bladder was empty;

small, rapid pulse; vomiting; in the left loin a large, tender

tumor. Urine was scanty, 1022, containing a few white and red

blood corpuscles and a trace of albumin. Immediate nephrotomy

;

circumrenal fat turgid, edematous; kidney much enlarged,

capsule tense; after its incision the dusky and brittle parenchyma

protruded in the manner of a hernia. Freely incised it did not

bleed, but yielded only quantities of turbid dark red serum. In

digitally dilating the aperture made into the pelvis, some tissue

gave way to sHght pressure, when profuse arterial hemorrhage

followed. This was controlled by a small tampon. The kidney

was stripped out of its capsule, was surrounded by a moist pack

of gauze, and the pelvis was drained* by a tube. There followed

immediate cessation of the exquisite local pain, but the fever

and vomiting persisted. Copious serosanguinolent oozing that

generally follows nephrotomy was absent, the dressing remaining

strangely dry. Strangury also persisted.

December 20. The first packings being removed, renewed

arterial bleeding was followed by the escape of thick pus

from the renal pelvis. Renewed packing stopped the hemor-

rhage.

January 7, 1897. The daily quantity of urine had risen from

16 to 18 ounces to 60 ounces, and as under a hectic fever the

patient was losing ground, nephrectomy was done. It was

observed then that the enormous swelling of the kidney found at

nephrotomy had disappeared and that the size of the organ had

shrunken to the subnormal. Moreover, it was flabby and unusu-

ally brittle. An abscess broke near the pedicle, which was short

and inaccessible. When the kidney had been cut away the mass

hgature either cut through or slipped off, and this was followed

by a gush of arterial blood. However, digital compression

luckily controlled the flow until all the blood was mopped away,

so that a large clamp could be appKed under the guidance of

the eye. Then the stump was reHgatured and the entire wound
packed and left open. Ligature came off January 29.
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February 25. Discharged cured. All the parenchyma of the

kidney was necrotic and in a state of disintegration.

Accidental venous hemorrhage was observed twice.

Case II (Hospital Records, 1906-07, vii, p. 837).

—

Tubercu-

losis of the right kidney; nephrectomy; tearing of renal vein;

hemorrhage; death.

Lizzie D., aged forty-two years, Russian, admitted, June 18,

1907. Six months ago began to have frequent and painful

micturition; two months ago had bloody and purulent urine.

Had lost thirty pounds in weight. No lumbar pain. Marked

emaciation and anemia, lungs free; on admission, in right loin^

more resistance to deep palpation than in left, no tumor felt.

June 19. Cystoscopy. Both ureteral orifices normal. Right

side of trigonum studded with ecchymotic patches. Catheters

passed easily. Urine from right kidney loaded with tubercle

bacilli.

June 21. Nephrectomy. Typical procedure. Ureter divided,

artery tied securely. In tying the stretched renal vein, the

vessel gave way in the line of the Hgature. Immediate compres-

sion controlled the hemorrhage, so that not much blood was

lost. Vein was clamped near its entrance into vena cava. Wound
packed. The patient had become deeply shocked. An intraven-

ous infusion sHghtly improved the pulse, but this was of short

duration and the patient expired thirty minutes after the con-

clusion of operation.

Case III (Hospital Records, 1905-6, vii, p. 689).

—

Calculous

pyonephrosis of the right side; primary nephrectomy; hemorrhage

due to tearing of pedicle; sutured ligature; cure.

Lena G. R., aged thirty-four years, admitted May 22, 1906.

About ten years ago attacks of severe right lumbar pain, radiating

to bladder, which came and went for about two years. Since then

a dull ache persisted; there was bloody urine at times. Urination

painful but not frequent.

On admission her general condition was good. Temperature

slightly febrile; pulse, 72 to no; urine amber, turbid, 1020,

loaded with pus and some red blood cells. Abdomen lax, easily
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palpable. Kidneys cannot be palpated, pressure in right loin

not painful.

May 23. Cystoscopy. Right side of trigonum and bladder

wall coated with adherent pus; mucosa injected with hemorrhagic

patches. Both ureteral catheters passed easily; from right side

semisoHd purulenfmaterial escaping, from left side, clear amber

urine. Urine from right side yields only thick pus; left side, clear,

pale amber, 1020, urea 1.7 per cent., a few pus and red blood cells.

May 24. Primary nephrectomy. The high situation demanded

resection of the twelfth rib. Easy separation of numerous

adhesions, elastic Kgature of pedicle. In dividing the tense

pedicle a portion of its proximal side was torn, profuse hemor-

rhage following. The stump, however, was caught in a clamp

and was secured by a double ligature passed through its base

by means of a needle. The kidney was a pus sac devoid of

parenchyma. Uninterrupted recovery.

June 18. Discharged cured.

Epicrisis. When securing a pedicle containing large vessels

it is best to tie and divide the vein first and then the artery.

The opposite procedure is apt to put too much tension on the

delicate walls of the vein, which, unduly stretched, may easily

be cut or rent by the ligature.

Secondary postoperative arterial hemorrhage following seven

days after nephrotomy was observed once, necessitating nephrec-

tomy.

Case IV (Hospital Records, 1905-06, vii, p. 713).

—

Non-

septic hemorrhagic infarcts of right kidney; nephrotomy drainage;

secondary renal hemorrhage seven days after operation; revision

and resuturing of kidney; renewed hemorrhage; extreme anemia;

nephrectomy; syncope; recovery.

Paul B., aged twenty-eight years, Russian, storekeeper, ad-

mitted June 15, 1906. Fourteen months ago hematuria with

vomiting and severe pain in right loin, radiating to penis, but

no chill or fever. Since then no hematuria, but a constant dull

pain, frequently accentuated to paroxysms with vomiting. Dur-

ing the attack very frequent and painful voiding. On admis-
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sion, poorly nourished; temperature, 99° F.; pulse, 80. Neither

kidney palpable, no lumbar pressure pain. Urine was bloody,

1008, acid.

June 17. Cystoscopy. Urine from left side; 1032, trace of

albumin and a few red blood cells; right side, 1024, and loaded

with blood. Both catheters had been easily passed into pelves.

Radiograph negative.

June 21. Exploratory nephrotomy. Extensive adhesions

of fatty capsule to fibrous coat. Kidney developed. Palpation

negative. Long incision (with knife) along convexity down
into pelvis. No gravel or stone found. A segment of parenchyma

being excised, the pelvis was drained with a small tube and the

kidney was sutured by a number of deep and superficial sutures.

Little reaction followed.

June 28. Profuse hemorrhage both through drainage tube

and into bladder, from which massive clots were washed out

with much difficulty.

July 30. Hemoglobin down to 27 per cent., still bleeding.

July I. Revision of kidney wound. Reopening of wound and

redelivery of kidney. No hemorrhage followed, therefore the

kidney sutures were left intact, but five more deep sutures were

passed through the parenchyma. The kidney was replaced and

the wound packed to the bottom with considerable pressure.

July 2. Hemoglobin 21 per cent., and the hemorrhage still

continuing. Nitrous oxide anesthesia. Rapid nephrectomy;

elastic mass ligature. Deep syncope with stoppage of breathing

overcome by artificial respiration and intravenous stimulation.

Specimen: a number of old white infarcts, the contents of some

of which (the largest one two inches in diameter) were disinte-

grated and replaced by clotted blood. Slow recovery.

August 25. Discharged cured.

Management of Fatty and Fibrous Capsules

Heretofore little attention was paid by authors to the manage-

ment of the fatty capsule, except as one of the barriers to be
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overcome during the exposure of the kidney. The condition of

the fat itself may have a diagnostic value. In sudden and

stormy infectious processes, such as are the acute septic hem-

orrhagic infarct, acute septic parenchymatous nephritis, acute

gonorrheic nephritis ; in short, whenever a marked acute swelling

of the parenchyma produces great tension of the fibrous capsule,

we invariably find the renal fat in a state of pronounced acute

edema. In chronic processes, on the other hand, such especially

as calculous disease or tuberculosis of old standing, we find that

the fat has sometimes disappeared entirely, nothing remaining

but here and there a sparse network of thin connective tissue, or

is in its entirety condensed into extremely tough and resistant

adhesions between the fibrous capsule, the peritoneum, the

diaphragm, and the transversahs fascia. These adhesions then

offer almost insurmountable difficulties to the safe removal

especially of such kidneys as have undergone partial or total

suppurative liquefaction. In tuberculosis, but particularly

in cases of malignant neoplasms, the fatty capsule—in con-

formity with the general rule—ought to be removed "en bloc''

with the diseased kidney. Where the tumor is of moderate size

this can be accomplished with little difficulty through a generous

incision, and the step will carry a valuable guarantee against

relapse, especially where the newgrowth is still confined within

the limits of the fibrous capsule.

In tuberculosis, whether or not perforation has occurred, to

gain security against recurrence, it would be rational to remove

the infected fatty and fibrous structures. Where the disease

is of recent standing and still intracapsular, the task is feasible.

But where the process has advanced to the formation of abscesses

in the cortex, such an attempt may cause much mischief. It

may lead to rupture and to contamination of the wound of the

peritoneum or pleura even before the vanity of the undertaking

had become manifest. Such unsuccessful efforts, after much loss

of time and the infliction of futile traumatism, leave the wound
in a sorry mess and engender bad results.

The adhesions binding down the kidney in cases of pyoneph-
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rosis of old standing are just as firm, short, and unyielding as in

tubercular mischief. As this class of cases comprises more than

one-half of the maladies demanding nephrectomy, it is fortunate

that we have a ready expedient which enables us to evade the

dangerous necessity of battling with close adhesions. This

expedient is known as the subcapsular procedure. Whenever it

becomes evident that division of the adhesions at the upper

and lower poles of the kidneys would involve tedious and risky

dissection, rupture of a pus sac and simultaneous injury to and

soiling of the adjoining large cavities, the subcapsular method

should be adopted. The exposed surface being well protected

by packings, abscesses located near the surface of the kidney

should be first emptied either by trocar or by incision. Then

the fibrous capsule being split along the entire length of the

convexity is rapidly stripped off to the pelvis, upon which it

becomes reflected back, so that a more or less massive pedicle is

formed containing vessels, the pelvis, and sometimes the ureter.

Around this is thrown an elastic ligature of solid rubber and the

kidney is cut away on the distal side. Sometimes it will be found

unavoidable to lay this incision through the parenchyma itself

so that parts of the kidney tissue will still compose a portion of

terminal parts of the stump. But as this must slough away no

fear need be entertained that secreting tissue will be left behind

to cause a permanent urinary fistula, unless secreting tissue has

remained standing on the proximal side of the Hgature. In a

difficult case not included in the present series (it had occurred

before 1895), where the pedicle was extremely short, this very

accident was encountered. Kidney tissue had been left behind

on the proximal side of the elastic Hgature. The patient did well,

but a urinary fistula remained, which was cured by the secondary

excision of the small remnant of parenchyma.

For 'obvious reasons the subcapsular method should not be

employed in tuberculosis; occasionally, however, this will be

unavoidable. Among our cases there was one in which the

expedient was of notable service, but the heaUng was not devoid

of the consequences of leaving behind diseased tissue.
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Case V. (Hospital Records, 1909-10, x, p. 1456).

—

Tubercu-

losis of dystopic right kidney; subcapsular nephrectomy; cure.

Rose E., aged twenty years, shopgirl, Russian, admitted

October 23, 1909. Two and a half years ago began to suffer

from sharp attacks of pain in right ihac region, accompanied by

chills and fever. No urinary symptoms.

March, 1908. Operated on at another hospital for appendi-

citis; was told afterward that she had a misplaced kidney which

was ''hitched up"(?). Continuance of chills and fever. After

this operation urination became frequent and painful, the urine

always turbid, sometimes bloody. Five weeks ago an attempt

had been made in the same hospital to remove the kidney,

but was abandoned on account of great hemorrhage. Had
become emaciated from nightly fever and profuse sweats. On
admission she was in a poor general condition; temperature,

103°; pulse, 116. Lungs and heart negative. In right ihac fossa

a large tender and fixed tumor of kidney shape; right loin empty.

Urine amber, turbid, alkaline, 1012, no tubercle baciUi, but

amorphous phosphates and pus cells. Cystoscopy: Bladder

contracted, capacity 90 c.c. Mucosa normal. Right ureteral

ostium edematous and deeply congested. Catheter passed readily

into pelvis of left kidney and discharged abundant clear urihe.

Introduction of catheter into right ureter needed considerable

manipulation and was arrested at thirteen inches; it discharged

thick pus of fecal odor, no urine.

October 26. Subcapsular nephrectomy. Long incision along

crest of iHum to Poupart's ligament; peehng up of peritoneum

until tumor was reached. Incision of peritoneum for exploration

and ascertainment of the fact that the tumor was the kidney.

Difficult separation of about half of the circumference of the

tumor from the rim of the small pelvis, where it was densely

attached. Sphtting and stripping of fibrous capsule, which act

opened and discharged several abscesses. Elastic hgature to

short pedicle. Dystopia was ascertained to be congenital, due
to low origin of renal vessels. Suture of peritoneal incision;

drainage and closure of external wound. Pathological report:
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renal tuberculosis. Slow healing of wound. Ligature came away

on twenty-fourth day. Repeated revisions of the wound became

necessary on account of the slow and irregular healing, due to

tubercular infection of the granulations.

January 16, 19 10. Patient had grown fat and rosy and was

discharged cured.

Note.-—The scar broke down twice in the course of the

year, but ultimately healed firmly. Patient was seen November

2, 191 1, and was in excellent condition.

Management of Pedicle and Ureter

To complete our remarks on mass ligature by a solid rubber

cord, a few facts are to be added. The thickness of the cord

should be one-sixth of an inch; this will be strong enough for

the heaviest pedicle. It should be pure gum of the best quality,

and ought to be carefully tested before use. In an emergency,

pure gum rubber tubing (of black color) may be used. The mode

of application is as follows: A piece of about twelve inches in

length is passed around the pedicle as high up as possible in such

a manner that the middle of the cord will be in contact with

the pedicle. Thus each half of the cord will be held by one hand

of the surgeon. While an assistant supports the kidney the

surgeon should steadily and firmly stretch the two segments of

the cord and, maintaining the tension, should cross the two ''legs
''

of the band, the crossing point being in close proximity to the

pedicle. At this point another assistant will pass a short piece

of stout silk ligature under the point of crossing of the two

halves of the rubber cord. Now the surgeon, still maintaining

tension, will increase the angle at which the two ends of the

cord were held to about 120 degrees, whereupon the silk ligature

is firmly tied and the tension of the cord released. The result

will be that the parts of the cord thus released will shorten,

thicken, and crowd up against the silk hgature, while the segment

confined within the silk ligature and embracing the pedicle
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will remain at utmost tension. It cannot slip, it will remain

tense to the end, while slowly cutting through the pedicle, and

is the simplest and most dependable form of hgature known.

It is far preferable to silk or catgut, both of which soon become

loose if applied to a stout and edematous pedicle. The simple

method of securing the rubber band with a silk ligature was tested

by me hundreds of times without accident, and is much better

than a knot tied in the rubber cord itself. It is especially useful

where a pedicle of extreme shortness cannot be exposed to sight,

and where the trick must be done in the depth of a narrow cleft.

The ends of both the rubber cord and the silk ligature are brought

•out through the angle of the wound left open for drainage.

The ureter, if included in the band, will take care of itself.

The length of time required for the coming away of the rubber

ligature varied between twelve and thirty-six days, the length of

period depending upon the thickness and solidity of the struc-

tures composing the pedicle. The rubber cord was never employed

where the pedicle was easily exposed, when the vessels were

isolated and tied separately with catgut. In these cases the

ureter was also separately ligatured and cut off. Where, in

cases of tuberculosis, the ureter was found to be manifestly

diseased it was dissected down close to the bladder, tied off, and

removed.

Drainage and Closure of Wound

The extent of the measures to be taken for drainage will have

to depend not only on the extent of the wound cavity and the

amount of traumatism inflicted, but mainly upon the question

whether or not during the progress of the operation any purulent

soiling of the wound had occurred. Where the procedure was

simple and uncomplicated it sufficed to place one or two cigarette

drains into the recesses of the wound, bringing them out by the

posterior angle. Where contamination by rupture of abscess led

to soiling, the measures were more comprehensive, each angle

receiving a drainage tube. Sometimes we lined the whole cavity
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with a square of gauze, which was then filled, according to

MikuKcz's plan, with a number of separate compresses. At any

rate it is safer to drain more than less where pus has escaped,

especially in cases of tuberculosis. Even after the exercise of

the utmost circumspection we have had to incise and empty

secondary abscess developing along the course of the ureter.

Where the healing was sweet the drains were gradually shortened

and withdrawn. It may be said in general that leaving in a

drain one or two days longer never did any harm, while with-

drawing it too soon was invariably followed by trouble.

Where the patient's condition remained good to the end of

the operation the fascial and muscular structures were reunited

by two rows of buried chromicized catgut sutures well up to

the posterior angle and to the drainage. The skin was brought

together with a row of fine silk sutures. Where it became

necessary, the more summary method of applying through-

and-through silk sutures was resorted to, and gave equally

good results. Though stitch-hole suppuration was occasionally

observed, a breakdown of the entire suture line has never

happened.

After Treatment

The after treatment was governed by the principles observed

after laparotomy, special attention being paid to the amount and

quahty of the urinary secretion. Proctoclysis was maintained

while postoperative vomiting persisted, afterward copious

draughts of liquids were administered to stimulate the action

of the remaining kidney. Invariably enough morphine was

given to allay pain, and in no case could ill effects of any

kind be conscientiously attributed to its adequate and humane

administration. In the absence of complications the patients

were gotten out of bed as soon as firm union of the wound was

assured; that is, on an average, on about the tenth day, and this

without reference to the fact, whether a mass ligature had come

away or not. In only one case did the patient return with a

Am Surg 2
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lumbar hernia, which had been caused not by suppuration, but

undoubtedly by accidental injury to the nerve supply of the

muscular parietes.

Pyonephrosis

Statistics. Nephrectomy for pyonephrosis from all causes

was done in 6i cases. In these the right kidney was involved

42, the left one 19 times; operations on the right kidney more

than doubhng those on the left.

Percentage of

Cases. Deaths, mortality.

Calculous pyonephrosis, primary nephrectomy . . 17 2 11.

8

Calculous pyonephrosis, secondary nephrectomy .14 4 28.5

Combined mortality .. 19.3

Non-calculous pyonephrosis, primary nephrectomy 13 i 7.7

Non-calculous pyonephrosis, secondary nephrectomy 17 2 1 1
.

7

Combined mortality . . 9.7

Primary nephrectomies for all causes 30 3 10

Secondary nephrectomies for all causes .... 31 6 19

Total for all nephrectomies for pyonephrosis from all

causes 61 9 14-75

Among these there were two cases of dystopic kidney, one

calculous (died) and one of hemorrhagic infarct (recovered).

Altogether there were done 9 nephrectomies for hemorrhagic

infarct (8 septic, i non-septic), which all ended in recovery

except one, a septic case.

Note.—As all the cases of infarct, except one, were of a septic

and destructive character, they were, for the sake of simplifying

the statistical table, included under the heading of pyonephrosis.

Examination of the table will suggest many paths for reflection.

It must suffice to call attention to its most sahent features.

The most important one is this, that, roughly speaking, the

mortaHty following secondary nephrectomy was twice as large

as that subsequent to the primary operation.

In at least two of the fatal cases of secondary nephrectomy

(Hospital Reports, 1901, p. 320, Philip E., and HospitalRecords,

1909-10, X, p. 1478) it must be admitted that it was an error
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not to extirpate at once rather than merely to drain the kidney.

I now beheve that here primary ablation would have offered a

better chance of success. But it must be said that in two of the

other cases death was due to uremia, in one coming on long after

the discharge of the patient, and caused by the diseased condition

of the remaining kidney. Furthermore the study of our histories

will demonstrate that in almost all of the cases of secondary

nephrectomy (including patients recovered and dead) the patient's

condition at the time of the primary nephrotomy was so pre-

carious that even this, the milder procedure, constituted a great

risk. It is plausible to assume that had primary nephrectomy

been insisted on in all cases (except the two cited above) a

number of those patients would have succumbed who survived

both the milder primary and the severe secondary operation.

Therefore it would be rash to conclude that primary nephrectomy

is the safer operation under all circumstances.

The following history is typical for illustrating the necessity

for discrimination where the patient's general condition is bad.

Case VI (Hospital Records, 1899, p. 205).

—

Calculous pyelo-

nephritis of the left side; nephrectomy; extraction of large calculus;

drainage; late nephrectomy; cure.

Amaha Z., aged twenty-eight years, admitted July i, 1899.

Difficulties of urination since childhood. Since three years urine

turbid and offensive. Was recently delivered of child. In May
began to feel acute pain in left loin, with periodical attacks of

high fever, and had become anemic and emaciated. Urine loaded

with .thick, ropy masses of pus, acid, fetid, albumin, no casts,

no sugar. In the left loin a smooth, movable, painful, non-fluc-

tuating mass, extending to the level of the umbiHcus. Right

kidney palpable, not enlarged or painful. Other organs normal.

July 2. Nephrotomy, evacuation of a large quantity of fetid

pus and of a uratic stone, two and a half inches long, three-

quarters of an inch thick, bifurcated at one end and tapering

at the other. Drainage. Though no parenchyma was left

nephrectomy was refrained from, the patient's weakness demand-

ing haste. It was expected that establishment of drainage, an
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easy matter in a simple uncomplicated sac, would lead to cessa-

tion of hectic fever and to an improvement of the general con-

dition; and further, that nephrectomy done on a contracted sac

would be easier and less shocking than at present. These

expectations were all verified by subsequent events.

July 14. Was sent home to recuperate.

October 25. Readmitted in a remarkably improved general

condition, having gained over thirty pounds of flesh, with the

urine abundant, clear, acid, containing sparse pus cells. The

mass was much shrunken, drainage sinus discharging moderately.

October 26. Rapid and easy nephrectomy, isolated ligature of

vessels.

November 6. Discharged cured.

December 6. Presented herself perfectly well.

While it is an error not to remove at any risk and at once an

organ which is the seat of disseminated undrainable mischief,

such as multiple miliary or larger foci of septic destruction, it

will, on the other hand, be advisable to estabhsh preliminary

drainage where the kidney has become a simple pus sac, and

especially where the patient's general condition is precarious,

and the removal of the sac presumably difficult on account of its

size and possible close adhesions.

In conclusion, we may then say that the larger percentage

of mortality in secondary nephrectomy (cases of error in

diagnosis excepted) is fully explained by the fact that here we
had to deal with inherently grave conditions, both because of a

deep deterioration of the general condition and because prolonged

suppuration has led to the formation of extensive dense adhesions.

It has been asserted that the establishment of drainage was the

cause of these cl9se adhesions. This assertion, however, has

never been proved, nor is it in accordance with established

experience. It is far more likely that effective drainage of a

closed pus sac will not only stop fever, but will tend to arrest

the new formation of adhesions. It may even lead to the decrease

of their extent and density.

Examination of the statistical aspect of things from a different
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standpoint will disclose another interesting fact. While it was

seen that the ratio of mortality in primary and secondary

nephrectomies stood at 10.34 per cent to 19.35 P^^ cent., that is,

about like 10 to 20, the ratio between the combined number of

all nephrectomies (primary and secondary) done for suppurating

stone kidney and all nephrectomies (primary and secondary) done

for non-calculous pyonephrosis (hemorrhagic infarcts included)

was as 20.5 per cent, to 9.7 per cent. Here, again, we may say,

roughly speaking, that the mortality following both primary

and secondary nephrectomy done for calculous disease is more

than double that following operations (primary and secondary)

for non-calculous suppuration. Here also the explanation must

be sought for in fact that in calculous disease we invariably have

to deal with cases of old standing, involving prolonged suffering

and loss of strength, while the majority of the non-calculous

cases is composed of instances of an acute invasion of short

duration, most of the patients having been in good health up to

the recent onset. While in the first grouping the proportion is

dependent on both inherent and relative factors, in the latter it

is due only to intrinsic conditions, and is absolute.

Histories

Primary Nephrectomy for Calculous Pyonephrosis

Case VII (Contribution, loc. cit., p. 696).

—

Calculous pyelo-

nephritis of the right side; cystoscopy; nephrectomy; cure.

E. W. A., aged thirty-eight years, merchant, admitted October

13, 1896. Twelve years ago internal urethrotomy had been

performed for rebeUious gleet and stricture. This was followed

by acute cystitis, which had persisted ever since that time.

Suffered for ten years from periodical attacks of severe renal colic

of the right side, accompanied by chills and bloody urination.

In spite of a ravenous appetite he was emaciated to a skeleton.

Since ten weeks ago urine has been putrid, and from that time

on continuous fever, frequent chills, night sweats, and incessant
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lumbar pain, radiating toward bladder and right testicle. Urina-

tion very frequent. Physical examination: excessive emaciation

and light anasarca of the feet; otherwise normal conditions;

an accelerated pulse of good quaUty. In right loin a large,

sensitive, resistant tumor, which descended to the level of the

navel and extended to the median line. Urine was foul, acid,

containing much pus, some blood, and large quantities of detritus;

daily quantity about fifty ounces. Temperature 100.2° F. in the

morning, with regular evening exacerbation.

October 14. Cystoscopy. Trigonum moderately congested,

especially around the orifice of right ureter, from which a sohd

plug of pus was seen escaping. From left ureter clear urine.

Left kidney could not be palpated. Assumption was fairly

justified that this kidney was sound.

October 15. Operation. Chloroform; tumor exposed and

easily separated from adhesions. It represented a thin-walled

sac from which the aspirator removed foul pus, and within which

a number of stones could be felt. Cortex appeared waxy. Mass

ligature and ablation. During the first twenty-four hours

following operation fifty ounces of clear urine voided. From

October 18 temperature became normal. Urine continued to be

abundant, and patient's general condition, aided by enormous

appetite, was rapidly improved.

November 15. Discharged cured, having gained thirty-four

pounds in weight.

. Case VIII (Hospital Reports, 1899, p. 208; 1898, ii, p. 269).

—

Renal calculus; pyonephrosis; nephrectomy; cured.

Blanche W., admitted July 16. Since five months had severe

pain in right side of abdomen. Lost flesh and strength. Urine

contained small amount of albumin, pus, no casts. On right

side of abdomen a large, hard, painful, movable mass. It could

not be positively determined whether it originated from liver or

right kidney. Left kidney could not be palpated.

July 18. Exploratory cehotomy at edge of right rectus muscle;

mass found to be the kidney. Abdominal incision closed and

nephrectomy performed. Kidney was separated from surround-
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ing structures with considerable difficulty. Elastic ligature.

Gained rapidly in general condition.

August 13. Discharged cured.

Case IX (Hospital Reports, 1901, p. 338; 1900, ii, p. 562).

—

Ascending pyonephrosis; nephrotomy; cystoscopy; nephrectomy;

cure.

Herman I., clerk, aged twenty-two years. Contracted a

sharp gonorrhea sixteen weeks ago, which, about a week after

inception, extended to the bladder, causing painful and frequent

micturition. Gradually left loin became painful, and high fever

with chills and sweats set in. Urine became loaded with pus.

In another hospital left kidney was incised and drained. Since

then regained flesh and strength to a certain extent, but renal

fistula annoyed him.

Admitted September 11, 1900. General condition good, organs

of chest and abdomen normal. Both lumbar regions somewhat

tender to palpation; left kidney not to be felt, lower pole of right

kidney palpable. In left lumbar region a scar, within which was

a sinus discharging purulent urine. Temperature in morning

100.8° at night 103.2° F.

September 12. Gleet present. Considerable quantity of

urinous pus escaped from sinus during the night. Methylene

blue injected into sinus did not appear in urine voided from

bladder. Urine, acid, 1009, marked albumin, no sugar, no casts,

plenty of pus.

September 18. Cystoscopy. Much pus flowing out of left

ureter. Pain in right loin, radiating to right shoulder.

September 26. Up to this date had occasional fever, other-

wise condition unchanged.

September 27. Nephrectomy. Chloroform. After develop-

ment and incision of kidney the catheter was passed without

difficulty down into the bladder. Ureter cut off about two

inches below level of iliac crest. Elastic ligature. Removed

kidney, a large, thin walled sac with smooth lining, in which

there were a number of areas containing calcareous deposits; no

kidney substance recognizable. Course of convalescence unevent-
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ful and afebrile, patient passing very large quantities of urine,

varying between 63 and 75 ounces per day. In the beginning,

urine still contained much pus, but by October 14 this began to

diminish. General condition improved rapidly.

October 27. Ligature came off.

October 29. Urine clear, acid, 1014, trace of albumin, few

pus cells, no kidney elements.

November 4. Dicharged cured.

Case X (Hospital Reports, 1905, p. 170; 1902-03, iii, p. 374).

—

Calculous pyelonephritis; nephrectomy; cure.

Jennie S., aged eighteen years, admitted December 20, 1902.

For five years she had periodical pain in the right loin. Urine

cloudy, becoming clearer at rare intervals. During last two

weeks fever, chills, frequent micturition, constant pain in right

loin, with night sweats, and loss of strength and weight. On
admission general condition was fair. Temperature, 101.6°;

pulse, 84. Internal organs normal. In right loin a large rounded

tumor, which was tender to pressure. Cystoscopy. Large amount

of pus issuing from right ureter. Urine, acid, 1018, albumin,

much pus.

December 22. Nephrectomy. Kidney much enlarged, pelvis

distended, containing large, rough, black calculus, and foul pus.

Cortex one-half inch thick, whitish in appearance. No tubercle

bacilli. Uninterrupted convalescence.

January 17, 1903. Discharged cured.

Case XI (Hospital Reports, 1905, p. 171, 1902-03, iii, p. 390).

—

Calculous pyonephrosis of right side; nephrectomy; cure.

Yetta C, aged thirty-five years, admitted March 20, 1903.

Illness of three months' duration. Acute onset, with pain in

right loin, radiating down along ureter. Urine turbid. Vomited

frequently, had fever and chills, and frequent urination. On
admission general condition was fair, internal organs normal.

Whole right side of abdomen rigid and tender; in the loin down
to the crest of the ilium a firm, nodular, tender mass, movable,

with respiration. Urine intermittently cloudy, containing traces

of albumin, acid, 103 1, and pus when cloudy. Diagnosis,

calculous pyonephrosis.
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March 23. Nephrectomy. Kidney large, cortex thick, pale

and edematous, with small punctate yellow foci, spreads from

these foci showed pus, no bacteria. Pelvis and calices much
dilated, containing gray fibrinous clots and a rough, brown

stone. Uninterrupted recovery.

May 4, 1903. Discharged cured.

Case XII (Hospital Reports, 1905, p. 174; 1903-04).

—

Calcu-

lous pyonephrosis; nephrectomy; cure.

(A typical case of no special interest.)

Case XIII (Hospital Records, 1897, ii, p. 1131, 6).

—

Calculous

pyonephrosis of right side; primary nephrectomy; death.

Lena W., aged twenty-four years, admitted, November 19,

1897. Miscarriage six years ago. Since nine months, ''chills

and fever," with attacks of paroxysmal pain in right side.

Two weeks ago puncture made below eighth rib posteriorly

(in medical ward) yielded pus. DecKned incision. Continuous

remittent fever, with great emaciation. Right loin occupied by

a large tumor that pushed diaphragm up to sixth interspace

and extended downward three fingers below border of ribs.

Spleen large and tender. Urine 1018, much pus, no sugar.

Urea, 8J gr. to the ounce. Pulse weak, 80 to 92. Diagnosis,

pyonephrosis.

November 27. Nephrectomy. Long obhque incision. Fluc-

tuating sac exposed and punctured, needle struck stones and

withdrew pus. Incision and evacuation of a large mass of pus.

Packings inserted. Peritoneum reflected and vena cava exposed.

Fatty capsule stripped off easily except at upper pole, where there

was extensive, dense adhesion to diaphragm. Resection of

loth to nth ribs, accidental injury of pleura; suture of pleura.

Sharp division of adhesions to diaphragm. Following vena

cava, vessels were exposed; ureter and vessels tied and cut. Little

hemorrhage; nevertheless deep collapse, lasting until next day.

High fever followed, spleen became larger and painful; septic

symptoms. Urine remained ample and became clear.

November 29. Died in coma. Autopsy showed several fresh

infarcts of spleen and pneumonia of right lower lobe.
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Case XIV (Hospital Records, 1908-09, p. 920).

—

Calculous

right pyonephrosis; nephrectomy; cure.

Mary M., aged thirty-five years, housewife, admitted January

27, 1908. Since first confinement, sixteen years ago, had

urinary difficulty. Two years ago first renal colic. Since two

months constant dull pain, no parpxysms, but frequent fever, and

loss of forty pounds in weight. On admission, in right loin large

mass reaching two inches below level of umbilicus. Evening

temperature 101.8° F. Urine turbid, acid, loio, loaded with pus.

By ureteral catheter right side urea 0.5 per cent., left side 1.6 per

cent. Urine from left side clear.

January 30. Subcapsular nephrectomy. Elastic mass ligature.

As the mass had extended high up under ribs and toward the

median line, and as the peritoneum was closely adherent to the

anterior surface of the mass, which could not be stripped off

without injury; this (the peritoneum) w^s longitudinally incised

and reattached by suture, two and a half inches beyond the

mesial side of the hne of adhesion. Then the mass, together

with the adherent peritoneum, was raised up, and thus the short

vessels of the pedicle became accessible. Ligature came away
February 15. Uneventful recovery.

March 19. Discharged cured.

Note.—A good example of treatment of closely adherent

peritoneum.

Case XV (Hospital Records, 1907-08, vii, p. 944).

—

Calculous

pyonephrosis of right side; exploratory laparotomy; nephrectomy;

cured.

Bertha C, aged fifty years, housewife, Russian, admitted

September 7, 1908. For two and a half years frequently recurrent

attacks of right lumbar pain, with fever, chills, vomiting, frequent

urination, and night sweats. Had lost much flesh. On admission

in right loin large elongated, soft and very movable tumor, which

was tender. Pulse, no; temperature, 101° F. Urine amber,

cloudy, neutral, little albumin, loaded with pus.

September 12. Probatory laparotomy. This having dis-

pelled any doubt as to the seat of the tumor, the peritoneal
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incision was closed; then the tumor was exposed by lumbar

route. Easy exposure of vessels, separate deligation. Kidney

of large size, containing several calculi and much pus, both in

pelvis and disseminated through parenchyma.

October i. Discharged cured.

Case XVI (Hospital Records, 1907-08, vii, p. 945).

—

Calculous

pyonephrosis of right side; renal calculus of left side; right

nephrectomy; subsequent left nephrolithotomy; cure.

CeHa R., aged twenty-nine years, housewife, Russian, admitted

September 18, 1908. Twenty years ago had attack of sharp

pain in right loin, with vomiting and fever. Seven years ago

had typhoid, following which had a similar attack, which laid

her up for two weeks; urine frequently bloody. Four days ago

the last, very violent attack, with chill. Urination was never

frequent or painful, but urine was turbid. On admission,

temperature was 104.2° F. and pulse 120. In left hypochon-

drium a large tender mass, rigidity of muscles preventing

satisfactory palpation. Cystoscopy. Normal bladder. Right

ureter: a few drops of thick pus. Urine from left ureter was

amber, turbid, loaded with pus, urea 1.4 per cent. Combined

urine was amber, acid, 1016, albumin. Radiograph: Shadows,

denoting calculi in both kidneys.

September 19. Right nephrectomy. Resection of twelfth rib.

Kidney was a huge sac containing pus and a large triangular

calculus. Rubber ligature.

October 10. Ligature off.

October 14. Left nephrotomy and extraction of oval renal

calculus 2^ inches long. Uneventful recovery.

November 18. Discharged cured.

Note.—Remarkable on account of successful attack on both

kidneys.

Case XVII (Hospital Records, 1908-09, vii, p. 1103).

—

Calcu-

lous pyonephrosis of left side; nephrectomy; cure.

Antonia O., aged forty-one years, seamstress, Russian, ad-

mitted June 24, 1909.

November 23, 1905. Operated on in this hospital for acute

osteomyeHtis of humerus and suppuration of shoulder-joint.
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February 8, 1906. Discharged. While in hospital had attack

of pain in loin. Kidney was palpable and painful. Since last

four months had recurrent left lumbar pain, radiating to genitals.

Urination never frequent or bloody. Had lost thirty pounds in

weight. On admission her temperature was 102.6° F.
;
pulse, 100.

Right kidney not palpable; in left loin tumor the size of a fist,

tender, somewhat movable. Cystoscopy. Trigonum congested.

Ureteral orifices easily found. Pressure on left kidney expels

cyKnder of pus from left ureter. Right kidney discharging

plenty of clear urine. Urine was amber, cloudy, acid, 1016,

loaded with pus, no blood.

June 29. Radiography yielded negative result. Nephrectomy:

Evacuation of a number of large renal abscesses by incision to

reduce size of tumor. Separate ligation of vessels. Specimen : No
parenchyma left. Kidney a system of abscesses; in pelvis a flat

stone of large size. Uninterrupted recovery.

July 13. Discharged cured.

Case XVIII (Hospital Records, 1909-10, x, p. 1453).

—

Calculous pyonephrosis of right side; nephrectomy; cure.

Minnie W., aged fifteen and a half years, American, admitted

May 26, 1910. For two years has had constant pain in right

loin, with frequent coHcky accentuation. Pain most severe at

night. Urination normal. On admission her temperature was

99° F.; pulse, 94. In the loin a large, hard, somewhat nodular

and tender mass, extending below umbilical level. Cystoscopy.

Cystitis. Catheters pass readily; from right side no secretion

whatever; from left side normal looking urine: amber, clear,

acid, containing 2.5 per cent. urea. Radiograph: several calculi.

June 4. Nephrectomy. Delivery of tumor, vessels separately

tied. Specimen: Dimensions of organ 7!^ x 4 x 3 inches, on

section: a system of pus sacs without kidney tissue, with several

calculi. Uneventful recovery.

June 18. Discharged cu^red.

Case XIX (Hospital Records, 1909-10, x, p. 1455).

—

Calculous

pyonephrosis of left side; subcapsular nephrectomy; cure.

WilHam B., aged forty-two years, driver, American, admitted
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April 4, 1910. Had gonorrhea eighteen years ago. For last

seven years had at long intervals attacks of pain in left loin.

The last six weeks constant lumbar pain, radiating into left groin.

Urination frequent and turbid; had lost ten pounds in weight.

On admission his temperature was 100° F.; pulse, 84. Kidney-

shaped large mass in left loin. Urine was amber, turbid, alkaline,

1020, loaded with pus. Cystoscopy. Right side, abundant clear

urine; left side, no secretion whatever. Radiograph: several

calculi in left kidney.

April 7. Difficult subcapsular nephrectomy. Capsule enor-

mously thickened, of cartilaginous consistency and in places

one inch thick. In stripping the capsule off the parenchyma

several abscesses were opened. Elastic mass ligature. After

cutting away the kidney a calculus was found to be in the grip

of the Hgature. Application of another ligature higher up. A
large branching calculus was found in the pelvis. No parenchyma

left. Uneventful recovery.

May 22. Discharged cured.

Note.—Remarkable thickness of fibrous capsule.

Case XX (Hospital Records, 1909-10, vii, p. 1454).

—

Calculous

pyonephrosis of left side; nephrectomy; cure.

Joe G., aged fifty years, presser, Russian, admitted July 26,

1 9 10. In December, 1908, had exploratory nephrotomy performed

at this hospital. Specimen was removed from parenchyma and

interstitial glomerular nephritis was found by pathologist. Ever

since discharge had dull attacks and constant pains in the left

loin, frequently augmented to sharp attacks of renal coHc,

radiating into testis and thigh. Urination frequent and pain-

ful. Urine turbid, sometimes bloody. On admission his pulse

and temperature were normal. Large scar in left loin. Kidney

could not be felt. Cystoscopy. Both ureteral orifices normal.

Clear urine from right side. No urine from left side. Com-

bined urine: amber, turbid, acid, 1022, full of pus. Radiograph:

Calculus in left kidney.

August 2. Extracapsular nephrectomy. Difficult isolation

on account of dense adhesions and a short pedicle. Elastic
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ligature applied with much difficulty. Cutting away of mass

through parenchyma, more space thus gained; another elastic

Kgature was apphed beyond the parenchymatous rests, and

these were trimmed away. Specimen: a shrunken, degenerated

kidney, containing one calculus. Ligature came away on

twenty-fourth day. Uneventful recovery.

September 1 1 . Discharged cured.

Case XXI (Hospital Records, 1904-05, iii, p. 492).

—

Right

pyonephrosis, nephrolithiasis; chronic nephritis of left kidney;

nephrectomy; death from uremia.

Annie S., aged thirty-four years, housewife, Russian, four

children, admitted May 18, 1905. Renal colic since fifteen years.

Recent development of tumor with fever and emaciation.

Irritable bladder. Cystoscopy. Right ureter furnished no urine

whatever, only very thick pus; left, scanty, very pale urine, 1008,

urea total in twenty-four hours, 5.4 grams. No tuberculosis.

Heart: mitral insufficiency and stenosis. In right loin large,

hard tumor.

May 15. Typical nephrectomy: separate Kgature of vessels.

Kidney 5 inches long, 3I inches thick, distended with pus,

containing branched mulberry stone. No parenchyma left.

May 16. Somnolence, very scanty urine, finally anuria.

May 17. Death. Autopsy not obtained.

Case XXII (Hospital Reports, 1903, p. 161; 1901, i, p. 33).—Primary nephrotomy for non-calculous pyonephrosis, caused by

infarct; suppuration of renal infarct; nephrectomy; cure.

Mabel F., aged twenty-four years, married; nullipara. No
history of previous renal trouble. Ten days ago paroxysmal

pains in right loin, radiating to bladder. Vomited all ingesta.

Was in bed for four days. Day before admission had severe

chills and fever.

November 5, 1900. On admission her general condition was

good. Lungs and heart normal. Abdominal parietes of right

side rigid. Pressure in right hypochondrium and lumbar region

painful; resistance was felt there, lower border of which extended

to umbilicus. Appendicitis and cholecystitis were excluded;
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presence of the lumbar pain determined us to look for the trouble

in the right kidney.

November 7. Nephrectomy; chloroform. During induction

of anesthesia severe epistaxis, necessitating tampon of anterior

and posterior nares. Oblique right lumbar incision. Puncture

of exposed kidney yielded blood. Near anterior angle of wound

peritoneum was sufficiently incised to permit exploration,

demonstrating that the abdominal organs were normal; after

closure of this incision kidney was delivered. It was of normal

size, and distinctly lobulated. Occupying the middle lobe, in

wedge shape, was seen a discolored pyramidal area of reddish-

brown tissue. This being laid open by an incision along the con-

vexity, it was found to be interspersed with streaks of yellowish

pus. Wedge penetrated entire thickness of the pyramidal and

cortical tissue. Vessels isolated and separately secured with silk;

ureter was then drawn out and divided at a distance of about

four and a half inches from its renal end, and its distal end

ligated, gauze drainage of stump; wound closed with button

suture. Uneventful recovery.

December 5. Discharged cured.

Case XXIII (Hospital Reports, 1903, p. 256; 1902, ii, p. 332).

—

Ectopic sacral kidney the seat of acute inflammation; nephrectomy;

cure.

Joseph S., aged twenty-nine years, cloakmaker. Had an

attack similar to the one for which he came to hospital ten days

before. Present illness commenced twenty-four hours before

admission; was marked by severe pain in both lumbar regions,

radiating into groins. No chill, but fever; vomited several times.

Urination frequent and painful; no hematuria.

October 9, 1902. On admission his general condition was

fair: lungs, liver, and spleen normal. Heart: disease of aortic and

mitral valves. Abdomen: entire right side rigid, lower half

especially so; no free fluid; no tumor felt (on account of muscular

rigidity); per rectum, high up above prostate, large indefinite

mass could be palpated. Temperature, 103.4° F.; pulse, 104.

Immediate operation was thought necessary, as acute empyema
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of the appendix could not be excluded. Abdomen opened on

right side by Kammerer incision. Appendix found free and nor-

mal in appearance; it was removed. Exploration revealed mass

in the median line, over the lumbosacral junction, covered by

peritoneum. In Trendelenburg's position mass was exposed;

its peritoneal covering was split longitudinally. The mass was

recognized as a kidney; was firmly lodged at the lumbosacral

junction; its vessels came from the aorta in two large branches;

was cubical in form, hilus to inner side; the veins ran lengthwise

along the hilus; no marked surface depression. While examining

the organ a large renal vein was torn. The cortex was so friable

that with the most gentle manipulation a deep rent into it was

made. The bleeding from these sources was profuse, and could

not be controlled by clamp or tampons. After determining the

presence and consistence of the remaining kidney by palpation

through abdominal wound, nephrectomy was done. Pedicle

secured with heavy catgut. Some aberrant arteries at upper

pole were ligated. Cigarette drain to stump; layer suture of

abdominal wall. Uneventful convalescence. Pathologist's

report: Acute degeneration and inflammation of kidney.

Case XXIV (Hospital Records, 1906-07, vii, p. 827).

—

Chronic pyelonephritis and renal atrophy of right side; hemorrhagic

infarcts; nephrectomy; cure.

Sam K., aged twenty-eight years, laborer, Russian. Had
gonorrhea nine years ago. Five years ago had severe pain in right

loin, for which (in another hospital) an exploration was made,

when the kidney could not be found and the wound was closed.

Pain radiated to genitals; the urination was frequent and bloody,

and there was vomiting. Since then frequent similar attacks

with chills, fever, and vomiting; urine very turbid. Two weeks

ago had last attack, with hematuria. On admission kidneys

could not be felt; severe pressure pain and tenderness in right

loin. Temperature and pulse normal. Urine was amber, acid,

1022, pus, a few blood cells, much oxalate of lime. Cystoscopy.

Bladder normal. Right ureter and pelvis readily entered by

catheter; no secretion whatever. Left ureteral secretion four

drams; accidentally lost.
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December 4. Nephrectomy. Oblique incision. Only the

lower pole of the kidney could be felt at end of inspiration, high

up under the costal border. Resection of eleventh and twelfth

ribs. A small hard and lobulated kidney was delivered with

much difficulty. In upper pole a cyst; all over surface of cortex

yellow patches of old infarct. As it was a dead kidney, it was

deligated (elastic ligature) and removed. Pathological report:

hemorrhagic infarcts. Interstitial nephritis. Marked endarteritis.

Uneventful recovery.

January 6, 1907. Discharged cured.

Case XXV (Hospital Records, 1908-09, vii, p. 940).

—

Pyo-

nephrosisfrom multiple septic infarcts of right kidney; nephrectomy;

cure.

Jenny K., aged thirty years, housewife, Russian, admitted

January 25, 1908. In May, 1904, was in gynecological service,

when pyelitis was noted. At that time had a sharp renal colic

during pregnancy. Two weeks ago had sudden severe pain in

right loin, with fever and frequent voiding. Four days ago

return of pain with increased severity and fever; had two chills

and vomited. On admission, pulse, 140; temperature, 103.4° F.;

general condition good; much tympany, except in right flank,

where there was extended dulness. Muscles of right flank and

hypochondrium rigid; pressure caused much pain and resist-

ance, but mass could be felt. Left side of abdomen lax. Ureteral

catheterism—right side: amber, turbid, neutral, albumin, no

pus, urea, 0.3 per cent; left side: amber, clear, acid, a few red

blood cells, urea, 3 per cent. Radiography. No calculus in any

part of urinary tract.

January 27. Nephrectomy. Kidney fat, very edematous.

High fixation of kidney demanded resection of twelfth rib.

Pedicle very short, preventing delivery. Rubber ligature.

Kidney much enlarged, congested, numerous small abscesses

in cortex, also several hemorrhagic foci which had not yet

broken down.

February 15. Ligature came away.

March 10. Discharged. Seen in May, and was entirely cured.

Am Surg 3
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Case XXVI (Hospital Records, 1908-09, vii, pp. 1091 and

mo; 1909-10, X, p. 1407, No. 117, ;^iS). — Nephrolithiasis of

right side; nephrolithotomy; cure; multiple septic infarcts and

pyonephrosis of right loin; nephrectomy; one periureteral abscess;

incision; cure.

Samuel Z., aged twenty-eight years, tailor, Austrian, admitted

November 14, 1908. For two years has had frequent attacks

of sharp lumbar pain of right side provoked by brisk exercise.

Urination five or six times per day; no gravel or blood in urine.

During attacks voids no urine, but as soon as he lies down pain

ceases and copious urination begins. On admission: good con-

dition. Pulse and temperature normal. Kidneys could not be

palpated. Urine: amber, turbid, acid, 1030, red blood cells.

Radiograph shows presence of calculus in pelvis of right

kidney.

November 10. Pyelotomy. Extraction of stone from pelvis

and nephrotomy for extraction of small stone from a calyx.

Drainage.

December 6. Discharged cured.

April 22, 1909. Readmitted.

January, 1909. Had renal colic of right side.

April 25. Sharp paroxysmal attack of pain in right side of

abdomen. Frequent urination, vomiting, but no hematuria.

On admission: temperature, ic6° F.; pulse, 120.

Vague tenderness in right loin and hypochondrium on pressure.

Urine: amber, cloudy, acid, 1012, hyaline and granular casts, pus

cells, and a few red blood cells. Cystoscopy. Right side : a great

number of pus cells, a few red blood cells; urea 2 per cent. Left

side: many red blood cells; hyaline and granular casts; urea, 4 per

cent. Radiograph: negative.

April 23. Nephrectomy. Kidney deeply and firmly embedded

in cicatricial adhesions. Pedicle too short for delivery, hence

twelfth rib resected to gain exposure. Difficult placing of elastic

ligature behind closely adherent kidney, which was extremely

friable, demanding careful manipulation. Kidney cut away

through parenchyma adjoining pelvis, then all adhering paren-
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chyma was trimmed away from pedicle with scissors. Mikulicz

tampon. Specimen: the entire kidney riddled with softening

infarcts.

May 25. Discharged cured.

September i, 19 10. Readmitted. A large periureteral abscess

was incised and drained by a section running parallel to and

above Poupart's ligament. The peritoneum was stripped up and

the abscess thus entered and drained.

October 10. Discharged cured.

Case XXVII (Hospital Reports, 1903, p. 165).

—

Pyonephrosis

of right side; nephrectomy; septic nephritis of left kidney; death.

Annie S., aged thirty-eight years. Ten weeks ago began to

feel severe pain in left side, accompanied by flow of bloody

vaginal discharge. Curetted at King's County Hospital,

Brooklyn. Stayed there six weeks. Had lost much flesh. On
admission, September 2, 1909. Emaciated. In right lumbar

region a mass the size of a child's head, movable, hard, non-

fluctuating, tender, showing ballottement. Pulse and temper-

ature normal. Urine: pale, amber, 1006, albumin, loaded with

pus, no casts. Urea, i per cent. Daily quantity 20 ounces.

Cystoscopy. Turbid urine from both ureters.

September 6. Right nephrectomy. Peritoneal reflection

exposed, incised, and other kidney palpated. It was of normal

size and consistency. Difficult development of right kidney.

Rubber mass ligature; Mikulicz tampon. Duration of operation,

forty minutes. Patient did not react well; very restless; temper-

ature, 103.6° F.; pulse, 144. Urine 21 ounces in twenty-four

hours, loaded with pus, and granular and hyaline casts.

September 10. Died.

Autopsy: Left kidney lobulated; capsule not adherent;

marked degeneration; acute congestion; cortex swollen, contain-

ing numerous hemorrhages. Peritoneum normal.

Case XXIX (Hospital Reports, 1905, p. 172; 1903-04, iii, p.

2,^]^) .—Pyonephrosis of left side; nephrectomy; cure.

Esther S., aged twenty-five years, admitted June i, 1904.

Since one year suffered with continuous pain in left loin, cloudy
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urine and painful micturition. General condition poor. Left

kidney enlarged; white blood cell count 25,800; temperature,

101.4° F.; pulse, 104. Combined urine was acid, 1020, loaded

with pus. Cystoscopy: right ureteral orifice dilated, the left one

plugged with pus, a mucous ulcer near it. Urea of combined

urine, 2.2 per cent.

June 4. Nephrectomy. Kidney was double the normal size,

very adherent, filled with foul pus. Uninterrupted recovery.

July 14. Discharged cured.

Case XXX (Hospital Reports, 1905, p. 172; 1903-04, iii,

pp. 376 and 39 2A).

—

Pyonephrosis; perinephric abscess; empyema

of ureter; incision and drainage of perinephric abscess; nephrec-

tomy; ureterectomy; fecal fistula; cure.

Morris M., aged thirty-eight years, admitted July 29, 1903.

Present illness began two months ago, with severe sticking pains

in right loin, chills, fever, sweating, and constipation. On
admission: internal organs normal; no tumor felt in right loin,

but complained there of marked tenderness and pain. Urine:

acid, cloudy, with much pus; no tubercle bacilli. Temperature,

103.1° F.; pulse, 130.

July 31. Incision of perinephric abscess. Suppuration of

abscess cavity diminished, but discharge became distinctly

urinous, and pyuria continued unabated.

September 10. Nephrectomy. Kidney lobulated, enlarged,

pale; pelvis and calices much distended by pus; cortex extremely

thin. Wound healed normally, but pyuria still continued.

October 16. Cystoscopy. Thick pus descending from right

ureter. Left ureter appeared normal; considerable cystitis.

October 19. Ureterectomy for empyema of ureter, which

was found to be a thick-walled, elongated sac of the dimensions

of a small intestine, filled with thick pus. Extirpation offered

great difficulty on account of intimate adhesions to peritoneum

and to posterior wall of the ascending colon, demanding constant

use of knife. After treatment complicated by considerable

sloughing, as a consequence of which, on October 29, a colic

fistula established itself.
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January ii, 1904. Fistula was closed by plastic operation.

General condition improved visibly after this, though intense

cystitis persisted, and remained rebellious to every known form

of treatment.

February 9. Discharged improved (with cloudy urine).

April 26. Readmitted. Cystoscopy demonstrated intense

cystitis. Under the assumption that a stump of the right ureter

might be the cause of continued trouble, on May 2 the posterior

surface of bladder was exposed by parasacral route. Careful

exploration revealed assumption unfounded.

June 6. Discharged, with unabated cystitis.

Case XXXI (Hospital Reports, 1905, p. 173; 1903-04, iii,

P- 377)-

—

Metastatic pyonephrosis of right side; nephrectomy; cure.

JuHa T., aged twenty-two years, admitted February 6, 1904.

Present illness of one month's duration characterized by dull

pain in right hypochondrium and loin, frequent voiding of cloudy

urine, night sweats, fever, and loss of flesh. Before onset, had had

paronychia of thumb looked upon as primary focus of infection.

On admission: general condition fair, internal organs normal.

In right loin an ovoid, smooth, hard, and tender mass. Urine:

acid, 1020, trace of albumin, 2.5 per cent., urea, a few hyaline

casts, some pus. Cystoscopy: normal bladder, ureteral orifices

normal, catheterism of both ureters easy. No urine obtained

from right side; that from left kidney was acid, clear, had

a trace of albumin and some hyalogranular casts. Cryoscopic

index 1.7.

February 8, 1904. Nephrectomy. Kidney bathed in a

perinephric abscess, parenchyma totally disorganized by many
abscesses, so that the organ had to be removed piecemeal.

March 12. Discharged cured.

Case XXXII (Hospital Reports, 1905, p. 174).

—

Metastatic

pyonephrosis of left side; perinephric abscess; nephrectomy; cure.

Walter B., aged twenty-four years, admitted July 15, 1903.

Six weeks before onset had small infected wound of toe. Two
weeks later began to feel pain in left ihac region radiating

toward groin, with chills and fever. Urination not disturbed.
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July 3. Family attendant had incised abscess pointing in

rectum. Lost much flesh and strength. On admission, July 15,

found poorly nourished, internal organs normal. In left loin a

large, tender mass. Temperature, 103.2 °F.; pulse, 96. Combined

urine: acid, 1018, trace of albumin, much pus, few red blood

cells; 2.5 per cent. urea. Cystoscopy. Normal bladder, except

for some injection around left side of trigonum. Both ureteral

orifices normal. Right catheter easily introduced; left catheter

impeded one-half inch from orifice. Urine: right kidney, acid,

faint trace of albumin, 2 per cent, of urea.

July 18. Incision of perinephric abscess. Transient abatement

of fever.

July 27. Severe chill; temperature, 104.6° F. Frequent

repetition of chills with high fever.

August I. Nephrectomy. Kidney enlarged, containing two

large purulent infarcts, one in lower section, the other in

middle of organ. Immediate recession of fever. Uninter-

rupted recovery.

September 21. Discharged cured.

. Case XXXIII (Hospital Records, 1905, p. 170).

—

Acute

ascending (gonorrheal?) pyonephrosis of right side; nephrectomy;

cure.

Albert B., aged twenty-three years, admitted April 27, 1903.

Had gonorrhea one and a half years ago. Four months before

had an attack of la grippe. Sudden onset of pain in right loin.

Ever since having gonorrhea had frequent urination,. night sweats

and had lost twenty-nine pounds. On admission: general

condition poor, internal organs normal; in right loin a movable,

tender, rounded mass of uneven surface. Urine: acid, 1028,

albumin; pus abundant. Cystoscopy. Bladder normal; both

ureteral orifices congested, clear urine descending from left

ureter, masses of pus from the right one. Catheter passed easily

into left ureter, but was arrested on right ureter one-half inch

from bladder. Deep urethral stricture of large cahber. Left

kidney discharged acid, albuminous urine, with one and a half

per cent, of urea, pus cells and a few red blood cells. Right

kidney yielded only pus.
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May I, 1903. Nephrectomy. Kidney large, lobulated, every-

where adherent. Its structure entirely disintegrated by numerous

abscesses. Pelvis much dilated by pus. Ureter thickened,

edematous, its lumen narrowed, mucous lining hyperplastic

and ulcerated. Uninterrupted recovery. ^

May 31. Discharged cured.

Case XXXIV (Hospital Records, 1908-09, vii, p. 941).

—

Pyonephrosis of right kidney; perinephritic abscess; incision and

drainage; nephrectomy; cure.

Joseph L., aged ten years, school-boy, admitted August 31,

1908. Four weeks ago had sharp pain in right loin, non-radiating,

no frequency of urination. Since a week fever and chills. On

admission, in right loin a mass, extending to level of umbilicus

and to mammary Hne. Deep fluctuation at lumbar aspect;

muscles there rigid; much tenderness. Urine clear, acid, 1030,

few epithehal and pus cells. White blood count, 26,600; poly-

nuclears, 82 per cent.; temperature, 102.6° F.; pulse, 108.

September i. Incision and drainage of lumbar abscess, fol-

lowed by profuse suppuration, remittent fever, and a moderate

diminution of lumbar mass.

September 14. Cystoscopy, with small, special instrument

in anesthesia and after meatotomy. Bladder normal. Cath-

eterism of both ureters easy, but flow of urine so scanty that

no advantage was thus gained.

September 29. Nephrectomy. Elastic ligature. Kidney

permeated by a large number of smaller and larger abscesses.

Pus; staphylococcus aureus. Immediate drop in fever. Un-

eventful recovery.

October 22. Discharged cured.

Case XXXV (Hospital Records, 1908-09, vii, p. iioo).

—

Laparotomy for supposed ureteral calculus of right side; explorative

extraperitoneal ureterotomy {no stone Jound); suppuration of

wound; second futile exploration of ureter; pyonephrosis; nephrec-

tomy; cure.

Jacob S., aged thirty-nine years, tailor, Russian, admitted

December 2, 1908.



40 gerster: address of the president

April 27, 1967, had entered medical service. Diagnosis chronic

appendicitis.

July 9. Operated upon. Discharged cured.

November 9, 1908. Readmitted. Was well until nine weeks

ago, when he felt sharp, paroxysmal attacks of pain in right

loin, radiating into groin and right testis, brought on by violent

locomotion, when urine became bloody. Skiagraph showed a

small round shadow half an inch from orifice of right ureter.

Laparotomy through right rectus to explore course of ureter.

No stone could be palpated; closure of wound.

November 14. Discharged, with hope that a very small stone

may be voided.

December 2. Readmitted. Continued sharp pain in right

loin radiating to penis. Painful and frequent urination. Pulse

and temperature normal; kidneys non-palpable; deep pressure

in right flank and along right ureter painful. Urine: amber,

clear, 1030, no blood or pus.

December 5. Extraperitoneal ureterotomy, with negative

result. Ureteral catheter passed without impediment to pelvis

and bladder. Closure of ureter and of external wound. Suppu-

ration of wound followed, and ureteral fistula resulted after

incision and drainage on January 2, 1909.

March 10. Second futile retroperitoneal exploration. Persist-

ence of ureteral fistula.

March 27. High fever set in, with acute persistent lumbar pain.

March 29. Nephrectomy. On section of ureter pus was seen

escaping from lower segment. Separate ligation of vessels.

Specimen: Kidney enlarged; cahces and pelvis congested and

studded with hemorrhagic areas. Near upper pole several

abscesses were found in cortex.

May 16. Discharged cured with normal urination.

Causes of death in twenty-nine primary nephrectomies for

calculous and non-calculous pyonephrosis:

Septic pneumonia.

Anuria.

Septic, acute nephritis of opposite kidney.
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Secondary Nephrectomy for Calculous Pyonephrosis

Case XXXVI (Contribution, loc. cit., p. 695).

—

Calculous

pyonephrosis; nephrotomy and evacuation of five renal abscesses,

each containing a stone; closure of the wound; recurrence; nephrec-

tomy of the calculous kidney; cure.

Mrs. J. B., aged forty years, multipara, admitted June 8, 1896.

Persistent hematuria five years ago, ceasing spontaneously. A
year ago had sharp renal colic, accompanied by fever and

vomiting. Shortly after this had pus in the urine. Micturition

never painful. Since four months continuous pyuria and notice-

able emaciation. On admission: large, dense, non-fluctuating

tumor in the right loin, which protruded into hypochondrium,

displacing the colon downward and forward. Urine abundant^

acid, 1016, contained large quantities of pus.

June 10. Cystoscopy. Pale vesical mucous membrane. On
gentle massage of the right groin a cylindrical plug of pus

escaped from the right ureter, the orifice of which was much

congested. Left ureter normal. Into this catheter introduced

by Kelly's procedure. Sixteen grams of urine collected, that

contained a few pus corpuscles and traces of albumin. Hence

it was concluded that the left kidney, though not perfectly

sound, was not seriously involved.

June 15. Right kidney exposed and freely incised. From

pelvis and four caUces large quantities of pus and several irregular

shaped uratic stones removed. Kidney drained. Little reaction.

Secretion diminished rapidly.

July 18. Patient discharged, with nearly closed wound.

General condition has improved noticeably.

October 7. Presented herself again, reporting that the wound,

which had been closed for several weeks, had reopened a week

ago, discharging a large quantity of pus. Lumbar tumor smaller

than it was before the first operation, painful to touch; general

condition very good; urine acid and abundant, containing much

pus.
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October 22. Nephrectomy. Kidney contained six abscesses,

each harboring a stone. Renal parenchyma waxy, much shrunken.

October 27. Urine became nearly normal, though still contain-

ing microscopic quantities of pus.

November 20. Mass ligature of the pedicle came away.

December 15. Discharged cured.

Case XXXVII (Hospital Reports, 1901, p. 199).

—

Calculous

pyonephrosis of right side; two subsequent nephrotomies {at another

hospital) with evacuation of pus and stones; nephrectomy; cure.

Uncomplicated case.

Case XXXVIII (Hospital Reports, 1901, p. 330; 1900, i,

p. 714),

—

Dystopia renalis, with nephrolithiasis; exploratory

laparonephrotomy, transperitoneal nephrectomy; death.

Philip E., aged twenty-two years, tailor, had suffered for

four years from many attacks of severe pain seated in the right

side of the hypogastrium, extending into the right iliac fossa,

lasting about twenty-four hours, during which he vomited.

The last attack, accompanied by repeated vomitus, began

twenty-four hours before admission. Micturition frequent,

not painful.

April 19, 1900. On admission, moderately well-nourished

body, thoracic organs normal; the abdominal organs apparently

normal, except that there could be felt just below the umbihcus,

and slightly to its right side, a fusiform, hard and tender, non-

movable body, the lower portions of which could not, during

bimanual rectal palpation, be brought within the grasp of the

fingers. Kidneys could not be palpated. Mass not influenced

by respiration. Urine clear, acid, 1030, irace of albumin, pus

cells, red blood cells, bladder epitheHa, and mucus. Temperature,

100.8° F.

April 23. Cystoscopy. Trabeculated but otherwise normal

bladder; normal ureteral apertures. With these data a satis-

factory diagnosis of the tumor was not possible. The symptoms

pointed to nephritis, but the presence of a patent urachus, in

open communication with the bladder, was also thought of,

though no signs of such an aperture could be found by cysto-
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scope. Fever and intense paroxysmal pain in tumor determined

exploration.

April 23. Median incision below umbilicus. Tumor retroperi-

toneal, closely and immovably adherent to promontory. Peri-

toneum over tumor incised and stripped off for a distance;

profuse hemorrhage. Wedge-shaped piece cut out for micro-

scopic examination. Hemorrhage controlled by parenchym-

atous suture, the peritoneum closed over the mass. Incision of

the abdominal wall united. Slight rise of temperature (101.4°),

some vomiting. Wounds healed by first intention. Blood

appeared in the urine and made probable that the tumor was

a kidney. This was confirmed by pathologist, who reported

specimen to be renal tissue in state of chronic interstitial

nephritis, patient dechning further operative procedures.

May 17. Discharged.

June 19. Readmitted, stating that he had had three severe

attacks of pain and vomiting, together with fever, each attack

lasting several days . Temperature, io 2 . 6 ° F
. ;
pulse,116; respira-

tions, 26. Marked prostration, exquisite tenderness, with much

increased size of mass.

June 19. Temperature, 105° F.; pulse, 130; urine loaded with

pus; pain increasing.

Operation at 8:30 p.m. ; chloroform. Abdomen opened through

scar of previous incision, intestines packed away. Retroperi-

toneal tumor representing kidney isolated. It lay across front

of vertebrae, reaching upward to upper border of fourth lumbar

vertebra, downward into middle of sacral concavity. Laterally

further over to right side than to left. Peritoneum divided and

tumor exposed. Left margin convex, right margin concave with

pelvis adjoining, in which a stone was felt. This was extracted

through an incision. Presence of second kidney ascertained by

palpation. Nephrectomy: ureter lay in front, vessels behind

kidney, tightly held between them. Rubber mass ligatures.

Edges of posterior peritoneal incision sutured to those of anterior

parietal peritoneal wound. Abdominal parietes closed except at

angle, where drainage was provided for. Specimen: organ the
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shape of a truncated cone io| cm. wide at base, lo cm. high. Both

anterior and posterior surfaces crossed each by furrow 4 mm. deep

(bed of vessels and ureter). On anterior aspect necrotic area.

In cavity of pelvis pus and a stone of good size. Pyelonephritis,

surgical kidney. Passed 11 ounces of urine five hours after

operation, 1040, acid, pus, hyaHne and granular casts, albumin.

Temperature fell to 101.4° F. Urine during first twenty-four

hours 37 ounces. Hiccoughs, vomiting, failing pulse.

June 23. Patient failing; urine, 38 ounces, loaded with pus;

continued vomiting, icterus, facies hippocratica; temperature,.

105.2° F.; died.

Wound examination post mortem. Peritoneal sutures intact

and united, general peritoneal cavity perfectly walled off, no

peritonitis. Left kidney much congested and enlarged. Acute

degeneration and interstitial hemorrhages on a chronic nephritis.

Epicrisis. It was a mistake not to have removed the kidney

at the first operation. It might have saved the patient.

Case XXXIX (Hospital Reports, 1901, p. 339; 1900, i,

p. 853).

—

Calculous pyonephrosis of left kidney; perinephritic

fecal abscess; incision and drainage; nephrectomy; chronic sepsis;

death.

Rosie B., housewife, aged thirty-seven years, multipara.

Five weeks ago felt pains in right, later on in left loin, this latter

pain remaining until now, relieved by flexion of the left thigh.

Pain is of varying intensity, constant. Vomits easily, is consti-

pated. Urine scanty, becoming extremely so during exacerbations

of pain. Lost considerable flesh.

Admitted February 13, 1900. General condition poor,

emaciated, anemic, tongue coated; bronchial catarrh; heart,

liver, spleen normal. Abdomen tympanitic. In left lumbar

region a large, tender, visible and palpable tumor; abdominal

wall rigid. Pelvic organs negative; legs edematous. Pulse

112; respirations, 28; temperature, 102.4° F., rising to 103.4° F.

in the evening. Urine loaded with pus.

February 15. Lumbar incision evacuated a large quantity

of foul pus from a retroperitoneal cavity extending well down
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into the iliac fossa. Drainage. Fever moderate after this,

never absent; pus remained offensive, often fecal in odor and

character. Blood appeared in urine, but soon disappeared from

it; the urine continued to contain pus, albumin, daily quantity

about 35 ounces.

February 22. Chill, with temperature, 105.4° F.; catarrhal

pneumonia in lower lobe of lung of the right side.

March 6. Pneumonia has abated, but cavity still discharging

large quantities of foul, feculent pus; urine continued purulent.

Patient evidently suffering from septic condition, due to a

disorganized kidney, compHcated by a colic fistula. Salvation

was only possible through removal of kidney and the conver-

sion of irregular and labyrinthine wound into a simple cavity.

March 9. Nephrectomy. Chloroform. Oblique incision. An
hour-glass-shaped cavity was found with a narrow neck

corresponding to a defect in lumbar fascia, which also was

freely divided. In upper angle of interior cavity there was an

irregular, closely adherent, and extremely dense cicatricial mass

(identified as the kidney) containing here and there rudiments of

renal tissue. From the centre of this mass a renal calculus of

the size and shape of a pigeon's egg was extracted, together with

a large quantity of chalky, soft material. To reach the upper

limits of this mass, portions of twelfth and eleventh ribs had to

be resected. Intracapsular enucleation of kidney was impossible

on account of cicatricial deposit of incredible density. Sharp dis-

section by scalpel and scissors. Previous to this the peritoneal

reflexion was well exposed, likewise that of the pleura, and by

great care injury to both was avoided. As soon as a practicable

pedicle had been formed, this was secured by an elastic ligature

and the mass was cut off. Communication with intestine not

found. Cavity packed, anterior angle of large wound closed by

a few button sutures passed through all layers of abdominal

wall. Toward end of this severe operation, saline infusion of

1000 grams was made.

March 10. Patient raUied well; temperature dropped to

98.6° F. Dressings soaked by enormous quantity of extremely
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fetid, turbid, feculent material. Urine: First specimen after

operation 3 ounces, yellowish brown and extremely fetid, con-

taining blood and pus, granular casts, and much albumin.

March 25. Ligature came away; though there was no fever,

patient visibly growing weaker, urine containing much albumin,

red blood cells, and pus; aversion to every kind of nourishment;

is septic.

March 29. Temperature, 99° F. During April wound con-

tinued to discharge feces and pus, and showed no tendency to

contract. Alternations of severe rigors and high fever, with nor-

mal and subnormal temperatures, the development of bedsores,

and increasing aversion to food, and deepening emaciation,

finally led to patient's total exhaustion, which caused her

death on May 6.

May 6. Autopsy. Incision in left lumbar region just below

free border, leading to a cavity, relations of which are difficult

correctly to ascertain because of adhesions and extensive

inflammatory products present. Attached to upper edge of

incision a coil of intestine, which is the descending colon, showing

a large defect from which feces are escaping.

Case XL (Hospital Reports, 1901, p. 341; 1900, ii, p. 186).

—

Calculous pyonephrosis of right side; nephrotomy; nephrectomy;

uremia; death.

Sarah A., aged forty-five years, housewife. For five years

frequent, painful urination. Two months ago noticed large tumor

in right loin and hypochondrium. Loss of flesh. On admission,

June 20, 1 90c. General condition emaciated, temperature

101° F.; organs of chest and abdomen normal, except that

there was in right loin a large, nodular tumor extending down

to within two inches of Poupart's ligament, tender to touch,

scarcely movable, and little influenced by respiration.

June 20. Inflated colon lying in front and to inner side of

tumor.

June 22. Cystoscopy. Bladder of normal appearance; pus

escaping from right ureteral orifice. Urine: Alkaline, contain-

ing large quantity of mucopus, no casts, no tubercle bacilli.
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June 25. Nephrotomy. Ether. Tumor incised, large quantity

of pus evacuated. Tumor still remaining very large, two more

abscesses opened through first incision under guidance of finger.

Large calculus extracted from pelvis. Edges of pus sac sutured

to skin, extrarenal spaces packed with gauze, two drainage tubes

inserted in renal pelvis, wound dressed. Toward end of operation

pulse became imperceptible; saline intravenous infusion.

June 27. Rallied slowly, passing large quantities of clear,

acid urine. Moderate fever; pulse still very rapid. Profuse

discharge, requiring frequent change of dressings.

June 28. Urine turbid, containing pus, no casts; general

condition improved.

July I. Urine, 25 ounces, very turbid, alkaline, containing pus,

triple phosphates, many bacteria. Discharge from incised sac

and from the rest of wound continued excessively copious, and,

though fever was moderate, patient was failing. Only hope

lay in getting rid of the ill-drained pus sac.

August 3. Nephrectomy. Chloroform. Massive tumor

exposed. A number of good-sized calculi felt in the degenerated

organ which, on account of considerable dense adhesions, was

developed with much difficulty. Bleeding moderate. Elastic

mass Hgature. Wound packed with gauze, its angles closed by

button sutures. Patient bore operation badly. Immediately

after its completion temperature began to rise, reaching 104° F.

by midnight. Excessive restlessness.

August 4. No response to ordinary forms of stimulation;

intravenous saline infusion. Vomited black material. Passed

only 13 ounces of a very thick and turbid urine since operation.

Temperature, 105.6° F. Died at midnight. No autopsy.

Epicrisis. It was an error not to have primarily removed the

kidney.

Case XLI (Hospital Reports, 1903, 'p. 159.)

—

Calculous

pyonephrosis of right side; nephrotomy; nephrectomy; cure.

Sarah L., aged twenty-eight years, multipara, admitted Oc-

tober 17, 1900. Three years ago had attack of renal colic with

radiating pain to genitals and thigh; tenesmus; attack termin-
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ated with passage of two small stones. From that time on

constant pain in right loin. No blood in urine, which was

constantly turbid. Four weeks ago had an unusually sharp

attack accompanied by nausea; attack subsided after a week.

Had lost much flesh and strength. On admission the internal

organs were normal, pulse and temperature normal. In right

loin a large, tender tumor; its outlines readily seen, extending

to median line, and downward to level of umbilicus; smooth,

movable.

October 8. Cystoscopy. Moderately congested bladder,

pus escaping from right ureter. Urine cloudy, acid, sediment

consisting of pus, epithelial cells, and mucus; daily amount,

15 ounces; no casts, no tubercle bacilH.

October 22. Temperature rose to loi ° F. Passed 18 ounces of

urine. Patient's general condition poor; strengthening regimen.

November 16. Nephrotomy. ObHque incision. Scanty

layer of fat. Kidney exposed and dehvered, was fluctuating.

Incision along convex border evacuated large quantity of foul

pus. Large stone crumbled away in the grip of forceps. By
irrigation debris removed from pelvis of kidney. Hemorrhage

considerable, patient's condition alarming. Kidney drained

and replaced. Patient rallied from operation, quantity of urine

increased, but had fever every evening. Pus continued in urine.

December 21. Subcapsular nephrectomy. Previous to

operation preliminary intravenous infusion of 1000 c.c. of saline

solution. Chloroform. Kidney closely adherent to peritoneum,

which was accidentally opened, but immediately closed by

suture. A second peritoneal tear in dehvering upper pole of

kidney, which could be closed by suture, protected by packing.

Fibrous capsule of kidney intimately adherent to surrounding

tissues. It was spKt along convexity and parenchymatous

portion readily enucleated. Elastic ligature. Wound packed

with iodoform gauze, brought out at upper angle; lower angle

closed by button sutures. Specimen somewhat shrunken. Kid-

ney 4 by 2 by I inch; cortex and pyramids atrophic, yellow.

Patient bore operation fairly well.
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December 26. Temperature normal. General condition

much improved.

January 13, 1901. Ligature came away
February 17. Discharged cured, in very good condition.

Urine free from pus.

Case XLII (Hospital Report, 1905, p. 173; 1903-04, iii, p. 378).—Calculous pyonephrosis of left side; insufficiency of opposite

kidney; nephrotomy; improvement of insufficiency; nephrectomy;

cure.

Abraham L., aged sixty-one years, admitted October 15,

1903. Illness of three months' standing. Great frequency and

pain in voiding cloudy urine. General condition poor, fever to

103° F.; arteriosclerosis; emphysema of lungs; liver large; heart

dilated. In left loin large tender mass. Cystoscopy: severe

cystitis, preventing view of ureters. Urine: acid, loio, albumin,

pus. Urea, i .9 per cent. Total for twenty-four hours, 138 grains.

October 26. Nephrotomy, removal of many calculi and evacu-

ation of foul pus. Immediate improvement, quantity of excreted

urea rising by November 18 to 438 grains; quantity of urine

having doubled. Temperature, which had fallen after operation,

rose again on November 29.

December 4. Nephrectomy. Specimen: Parenchyma almost

gone; still a number of stones in pelvis and calices. Cessation

of fever, uninterrupted recovery.

January 18, 1904. Discharged cured. Urine still containing

albumin and hyahne casts, but showing 411 grains of urea.

Note.—Was readmitted four months later in uremic coma,

to which he succumbed within two hours after admission.

This case is accounted for in these statistics among those who
died, though the operation has surely had nothing to do with

the lethal ending.

Case XLIII (Hospital Records, 1899, ii, p. 62,1).—Calculous

pyonephrosis of right side; nephrotomy; nephrectomy; cure.

Gertrude K., aged forty years, housewife, admitted February

20, 1899. Several months ago had first attack of renal colic.

Nephrotomy was done at Hartford, Connecticut, and stone was
Am Surg 4
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removed, with much pus. Was operated on twice more, when

more stones were extracted. There remained a discharging

sinus. On admission a sinus discharging mainly pus was found

leading down to a large tumor situated in the right loin, which

extended downward to level of umbihcus. Left kidney not

palpable. Urine: 42 ounces, acid, loio, albumin, pus urea, 5 to

3 grams. Evening temperature about 102° F.; no night sweats.

February 24. Nephrectomy. Very difficult dissection on

account of close adhesions of capsule to peritoneum and

diaphragm. Pedicle tied outside of capsule by two elastic

ligatures. Uneventful recovery. Ligature came away on

twenty-second day.

April 18. Discharged cured.

Case XLIV (Hospital Records, 1898, i, p. 551; ii, p. 260).—

Calculous pyonephrosis of right side; nephrotomy, extraction of

stone impossible on account of hemorrhage; nephrectomy; cure.

Pauhne B., aged twenty-five years, seamstress, Russian.

Large painful tumor of right lumbar region; urine loaded with

pus; fever.

December 28. Nephrotomy. Evacuation of pus (collapse);

drainage.

February 22, 1898. Repeated efforts at extraction of stone

abandoned on account of hemorrhage.

April 23. Discharged at request.

July 4. Readmitted. Sinus as before.

July II. Nephrectomy difficult and bloody dissection;

elastic ligature. Sahne infusion prevented collapse.

August II. Discharged cured.

Case XLV (Hospital Records, 1898, ii, p. 81; ii, p. 749).

—

Calculous pyonephrosis of left side; nephrotomy; nephrectomy; cure.

Amelia Z., aged twenty-three years, multipara, admitted

July I, 1898. Had a vesical catarrh since three years, not

improved by irrigations.

December 27, 1897. Paroxysmal attack of renal colic, with

high fever; urine purulent and fetid; acute pain in left loin;

appearance of large tumor.
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July 2. Nephrotomy, evacuation of 800 grams of fetid pus

and of a large, branching stone; drainage.

July 14. Temperature normal, discharge formerly purulent,

now serous (urine); tumor much reduced in size. Discharged,

with directions to return.

October 23. Readmitted. General health excellent. Dis-

charge again purulent; temperature, 98.6° F.; left kidney still

palpable. Urine abundant, contains adequate urea and much
pus.

October 25. Nephrectomy. Uneventful recovery.

November 6. Urine absolutely normal (no pus). Discharged

cured.

Case XLVI (Hospital Records, 1906-07, p. 84).

—

Calculous

pyelonephritis; nephrotomy, second nephrotomy and removal of

pelvic calculus {both operations done at Birmingham, Ala.);

nephrectomy of contracted kidney; cure.

Samuel M., aged thirty-four years, storekeeper, Russian,

admitted November 27, 1906. Five and a half years ago had

severe pain in right loin, with vomiting, attacks recurring

frequently; no radiation to bladder or testes. Six months later

the appendix was removed at Birmingham. Two months after-

ward return of attacks. Three years ago nephrotomy, evacuating

pus from right kidney. Wound healed two months afterward.

Renal colic continued in frequent attacks, hence six months

after last operation renewed nephrotomy, when an irregular

stone was removed from pelvis of kidney. Wound healed in four

weeks. Since then recurrence of painful attacks with vomiting.

Urine always cloudy. On admission, pulse and temperature

were normal. Emaciated, with suffering expression. In right

loin, oblique scar. No tumor felt, but deep pressure very

painful. Cystoscopy. Mucosa swollen. Catheters enter both

ureters easily. Urine of both sides loaded with pus, that of

right side containing blood. Urea scanty in both urines.

Evidently both kidneys were unsound.

December 5. Typical nephrectomy (right); elastic ligature of

pedicle on account of necessary haste. Specimen: kidney very
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small, irregularly contracted, and deeply congested, contractions

corresponding to massive cicatricial bands. Calices and pelvis

dilated; cortex very thin.

January i. Ligature came away.

January 5. Discharged cured.

Note.—Patient died of uremia in January, 191 1.

Case XLVII (Hospital Records, 1908-09, vii, p. 1105).

—

Calculous pyonephrosis of right side; nephrotomy; subcapsular

nephrectomy; cure.

Lizzie K., aged forty years, housewife, multipara, Russian,

admitted May 4, 1909. Five months ago dull aching pain began

in right loin and has been constant. Lost weight, no hematuria

or frequency of urination. On admission: Poorly nourished,

temperature, 106° F.; pulse, 136. In right flank a large, smooth,

ovoid and tender mass, which is very movable. Urine amber,

clear, acid, 1018, a few pus cells and coarse granular casts;

urea, 1.7 per cent. Cystoscopy. Mucosa pale, trabeculated.

Both ureters easily catheterized. Left kidney: abundant clear

urine. Right kidney: absence of all secretion. Radiography:

large irregular shadow in right loin.

May 8. Nephrotomy: Twelve ounces of thick pus evacuated;

drainage, profuse discharge continuous.

May 31. Temperature, 104° F.; remaining high until June 5,

when nephrectomy was done. The organ was still large. Capsule

opened, kidney stripped and large undrained abscess evacuated.

A branching stone came away with pus. Easy delivery, elastic

ligature. Specimen: no parenchyma; calices distended by

calcareous debris and pus. Uneventful recovery. Ligature

came away on twenty-third day.

July 7. Discharged cured.

Case XLVIII (Hospital Records, 1907-08, p. 906).

—

Ureteral

calculi, retroperitoneal exposure of right ureter; nephrotomy;

passing of several stones; acute hemorrhagic pyonephrosis; neph-

rectomy; secondary ureterectomy on ureter containing stone; cure.

Jennie F., aged nineteen years, beltmaker, Russian, admitted

February 11, 1908. Since three months frequent renal colic
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of right side, with vomiting and urgency of urination; between

attacks, constant dull pain in right loin, radiating to right thigh.

On admission, kidney not palpable, right rectus tense. Pulse

and temperature normal. Urine: amber, acid, 1012, trace of

albumin, no pus or blood.

February 12. Radiograph shows shadow in right ureter 2

J

inches above vesical inosculation.

February 18. Cystoscopy. Bladder and ureteral orifices

normal; catheter passed easily into right pelvis. Immediate rise

of temperature (with chill) to 105° F. Urine: containing blood

and pus. Pain in right loin much increased.

February 2c. Retroperitoneal exposure of right ureter by

ihac incision. Ureter much dilated and thickened but no stone

could be felt. Exposure of right kidney by lumbar incision

and delivery of organ. Nephrotomy and exploration of pelvis

yielded also negative result. Drainage of pelvis, closure of

both wounds. Fever continued with the old pain.

February 23. Passed per urethram about ten fragments of

crushed stone. Fall of temperature and diminution of pain.

Did well until March 14, when there was a sudden rise of temper-

ature to 106 ° F
.

, with chill and sharp pain in right loin. Evidently-

an infection of the kidney had taken place, wherefore on March

15, nephrectomy was done. Kidney was found much enlarged,

congested, and was the seat of a large number of hemorrhagic

foci in various stages of purulent disintegration. Pelvis strongly

congested. As radiograph still indicated presence of a shadow

in the lower ureter, the stump of this organ was stitched to the

skin and drained. Neither a ureteral catheter nor a metal

instrument nor palpation could reveal the presence of a stone.

Elastic ligature came away on the twenty-fifth day and the

wound closed rapidly except where a tube passed into the ureter.

Further steps for the removal of the calculus were declined.

April 17, 1908. Discharged.

February 14, 1909. Readmitted. After discharge in April,

continued to have attacks of pain along ureter; urination

remained frequent and painful. General condition much
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improved. Wound in right loin closed. Skiagraphy still

positive.

February 24. Ureterectomy by long lumbo-inguinal incision.

Organ much congested and dilated; in its lower end lay a very

movable calculus of the shape and size pf a date kernel. Unin-

terrupted recovery.

March 23. Discharged cured.

Secondary Nephrectomy for Non-Calculous Pyonephrosis

Case XLIX (Hospital Reports, 1899, p. 212).

—

Pyonephrosis

of left side of old standing; nephrotomy; nephrectomy; cure.

Jenny L., aged twenty years, admitted March 8, 1898. Never

had been ill before. Eleven days ago began to have severe pain

in left loin with chills and fever. In left loin hard, painful,

rounded, and movable mass, extending to level of umbiHcus.

Urine: acid, 1023, albumin, no sugar, loaded with pus, 34 ounces

in twenty-four hours. Temperature, 103° F.; pulse, 100.

March 14. Nephrotomy. Kidney a pus sac, devoid of paren-

chyma. Drainage. Urine passed by urethra became clear and

healthy.

March 28. Tumor scarcely palpable. Easy nephrectomy,

individual ligatures of vessels. Rapid recovery.

June 27. Discharged cured.

Case L (Hospital Reports, 1899, p. 213).

—

Large pyonephrotic

kidney; nephrectomy; cure.

Tillie L., aged thirty-five years, admitted October 27, 1898.

October 3 1 . Nephrotomy. Improvement of general condition

.

December 4. Sent home further to recuperate.

January, 1899. Readmitted. Nephrectomy. Uneventful

recovery.

Case LI (Hospital Reports, 1899, pp. 213 and 214).

—

Ascend-

ing gonorrheal pyonephrosis; perinephritic abscess; nephrotomy;

drainage; nephrectomy; cure.

Typical case of no special interest.
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Case LII (Hospital Reports, 1901, p. 338).

—

Ascending

gonorrheal pyonephrosis; nephrotomy; improvement of general

condition; nephrectomy; cure.

Typical case without special interest.

CaseLIII (Hospital Reports, 1903, p. 166).

—

Old pyonephrosis

of left side; acute suppression of urine of right kidney, anuria;

double nephrotomy; late secondary nephrectomy; cure.

Clara S., aged twenty-one years, married, unipara. Six months

ago began to have fever, which was declared to be malaria.

Pregnant in third month. Three days ago developed severe

pain in left loin; the following morning had severe chill with

fever, a second chill the following night. During this last chill

felt acute pain in right loin also. Frequent vomiting, great

prostration. Has passed no urine since three days. Catheterism

brought forth one ounce of thick pus only.

March 5, 1901. On admission, pale, emaciated, anxious

expression, exhaling urinous odor. Uterus the size of a fist. In

left loin, a large painful mass. Pressure in right costovertebral

angle also painful. Dry pleural friction sounds at both bases.

Bladder empty. Immediate double nephrotomy and drainage.

Left kidney exposed, was found distended by two pints of turbid

urine. Incision and drainage. Right kidney was found con-

tracted. Free incision opened a number of abscesses. Drainage.

Duration of operation one hour; chloroform anesthesia.

March 6. Aborted, curettage, intravenous infusion. Copious

urinous discharge from both lumbar wounds. Temperature

normal.

March 1 1 . Return of fever.

March 18. On account of continued fever nephrectomy of

right side. Elastic hgature. Only traces of parenchyma left

in specimen.

March 19. Passed 3 ounces of urine by urethra, then 5

ounces.

April 7. Ligature came off. Passed normally 39 ounces of

urine.

April 14. Drainage withdrawn from left kidney.
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May 8. Discharged cured in excellent condition.

Note.—A desperate case, in which timely action was well

rewarded.

Case LIV (Hospital Reports, 1905, p. 174).

—

Nephrotomy for

pyonephrosis done in another hospital;far gone sepsis; nephrectomy;

uremia; death.

John M., aged forty-six years, admitted June 27, 1904. Five

years ago an operation was done elsewhere, since when the patient

had been wearing a drainage tube. Frequent formation of

abscesses followed, which were either incised or opened spon-

taneously. Extremely bad general condition. Urine acid, scanty,

loaded with pus, loio.

July I. Nephrectomy. Kidney degenerated, a number of

abscesses in cortex. Total quantity of urine passed from July

I to July 4, twelve ounces, ending in total suppression and

uremia.

July 4. Died in coma. No autopsy permitted.

Case LV (Hospital Records, 1898, ii, p. 198).

—

Pyonephrosis

of left side; nephrotomy; nephrectomy; cure.

Jennie L., aged twenty years, capmaker, Russian, admitted

March 9, 1898.

February 27. Sudden pain in left side with chill, followed by

frequent recurrence of pain, fever, and chills. Spleen enlarged,

palpable; behind it another globular movable and painful

mass, reaching down to level of umbilicus, not influenced by

respiration. Pulse, 130; respiration, 36; temperature, 103.4° F.

Urine: 1023, traces of albumin, no sugar, much pus, and some

blood.

March 4. Nephrectomy. One quart of fetid pus evacuated,

no stone found; drainage. Immediate fall of temperature to

99° to 101° F. Profuse discharge from tubes. Patient's con-

dition much improved.

June 28. Tumor had so diminished that it could not be

palpated; discharge still profuse. Easy nephrectomy of a small,

shrunken cicatricial mass. Separate ligature of vessels.

July 27, 1898. Discharged cured.
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Case LVI (Hospital Records, 1898, i, p. 518).

—

Ascending

pyonephosis of right side (old gonorrhea, cystitis, strictures)
\

nephrotomy; subcapsular nephrectomy; cure.

William B., aged thirty years, clerk. History of gonorrhea,

urethritis, stricture, and intense cystitis. Internal urethrotomy

did not improve cystitis. Since two weeks intense pain in right

side with frequent chills and high fever. Pain radiating to right

testis. Large tumor in right hypochondrium.

November 27, 1897. Incision with drainage of large quantity

of pus. Immediate fall of temperature to 99° F., remaining

at this level. Discharge diminishing pari passu with healing of

wound and general condition improving steadily.

December 24. Cystoscopy. On massage pus expelled from

right ureter. Urine becoming more purulent. Tumor still

reaching two inches below costal border. Gained 15 pounds

in weight.

January 4, 1898. Nephrectomy. Stripping kidney out of

fibrous capsule; elastic ligature. Urine abundant. Interruption

of healing by fever and retention after removal of pack-

ing.

January 11. Several abscesses opened.

February 8. Rubber ligature came away.

April 16. Discharged cured.

Case LVII ( Hospital Reports, 1901, p. 197).

—

Fistula follow-

ing nephrotomy; nephrectomy; cure.

TillieL., aged thirty-five years, admitted December 31, 1898,

with renal fistula.

January 3, 1899. Nephrectomy. Kidney disorganized, only

traces of parenchyma remaining. Separate ligature of vessels.

February 5, 1899. Discharged cured.

Case LVIII (Hospital Records, 1900, ii, p. 565).

—

Ascending

pyonephrosis of left side; nephrotomy; nephrectomy; cure.

Hermann T., aged twenty-two years, clerk, Russian, admitted

September 11, 1900. Four months ago gonorrhea, on seventh

day of this trouble dull pain in left loin. Temperature, 103° to

104° F. Pus in urine. Puncture of kidney in another hospital;
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nephrotomy; evacuation of much pus. Gained flesh after

operation. On admission, in left loin, scar and sinus discharg-

ing pus and urine. Moderate fever.

September 13. Cystoscopy. Pus escaping from left ureter.

In left loin large tumor.

September 27. Typical nephrectomy. Kidney, a large sac

with traces of parenchyma and calcareous deposit in wall.

Rubber ligature. Uneventful recovery.

November 4. Discharged cured.

Case LIX (Hospital Records, 1908-09, vii, p. 1109).

—

Pyo-

nephrosis of left side from multiple hemorrhagic infarcts; neph-

rotomy; nephrectomy; cure.

Annie C, aged twenty-nine years, silkworker, Russian, single,

admitted May 9, 1909. Two weeks ago, onset of frequent,

painful urination. One week later, severe pain in left loin,

aggravated by upright posture and walking. Chill, fever, and

vomiting. Appearance of urine unchanged. Had lost 18 pounds.

On admission temperature was 103° F., and pulse 100. Distinct

pressure pain in left loin, where lower pole of kidney could be felt.

Right kidney prolapsed, its centre being on level with umbilicus,

not tender. Urine: clear, amber, acid, 1020, pus, and a few red

blood cells and fine granular casts. Cystoscopy: bladder normal.

Ureteral catheterism: Left side: pus cells and red blood cells;

urea, i.i per cent. Right side. Many white, a few red blood

cells, a few hyaline casts; urea, 1.8 per cent. Radiograph,

negative.

May 13. Nephrotomy. Three renal arteries were found, one

of which, the size of a radial, was crossing and compressing the

ureter. This vessel was divided between two ligatures. Kidney

much enlarged and congested. Capsule being split, a number of

infarcts were found studding the cortex. One of these foci was

excised. Pathological report: hemorrhagic infarct in purulent

disintegration. Subcapsular gauze drainage. Moderate fever.

Anorexia and local pain continued.

June 29. As patient was evidently losing ground, an extra-

capsular nephrectomy was done. Rubber ligature. Specimen:
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kidney, 4x4x2J inches. Pathological report: multiple purulent

foci in cortex. Ligature came away on eighteenth day.

August 4, 1909. Discharged cured.

Case LX (Hospital Records, 1909-10, x, p. 1478).

—

Miliary

pyonephrosis of right kidney from septic infarcts; nephrotomy;

continued sepsis; nephrectomy; suppression of urine; death.

Theresa H. aged forty-five years, housewife, Roumanian,

admitted March 30, 19 10. Four days ago onset of sharp pain

in right loin and hypochondrium with fever and chills. Pain

radiating to right shoulder. Urination neither frequent nor pain-

ful. On admission, temperature, 104.8° F.; pulse, 104. Great

prostration. No jaundice. Marked distention of abdomen with

rigidity of parietes in loin and right side. An indefinite, very

painful mass can be felt in right hypochondrium. Urine: cloudy,

amber, acid, 1022; urea, 1.2 per cent., loaded with pus, a few

hyahne and granular casts. Immediate nephrotomy. Fatty

capsule edematous. Kidney much enlarged and congested, its

situs almost transverse, color slaty bluish red. Fibrous capsule

very tense. Aspiration yielded only dark blood. Incision of

capsule, protrusion of parenchyma, which was brittle and showed

many minute infarcts. Parenchyma was split, a drainage tube

inserted into pelvis. Escape of large quantities of bloody serum.

Kidney replaced and wound sutured. The fever subsided but

temperature never reached normal level, patient's condition

being that of a mild sepsis.

April 19. Rise of temperature to 104.4° F.; pulse, 130. Rigors

and vomiting.

April 25. Temperature, io5°F.; pulse, 136; severe chill. Great

pain in right loin, where a mass can be felt again. Nephrectomy:

elastic hgature. Specimen: kidney four times the normal size,

deeply congested. Cortex studded with innumerable miliary

abscesses, many of which were wedge-shaped. Suppression of

urine set in, which did not yield to the usual treatment. The

temperature descended to the normal standard.

May 5. Patient died of uremia. No autopsy could be

obtained.
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Epicrisis: Primary nephrectomy would probably have saved

the patient.

Case LXI (Hospital Records, 1898, ii, pp. 889 and 899; i,

p. 189).

—

Pyonephrosis of right side; nephrotomy; nephrectomy;

cure.

Tillie L., aged thirty-five years, American, admitted October

27, 1898. Married, three children. During last pregnancy,

five years ago, began to have attacks of right renal cohc with

cystitis. Four months after delivery, cystoscopy. Was told

that right kidney was diseased. Pause of two years; then severe

cohc with chill and fever. Since then repeated attacks. Since

one year noticed a sweUing and frequent painful urination.

On admission, large, dense, deeply fluctuating mass in right

lumbar region, extending inward to median fine and downward
to level of umbihcus. Urine: 1014, acid, no sugar, much
pus.

October 31. Nephrotomy. Drainage. Enormous amount of

thick pus; no stone, little parenchyma left. Cessation of fever,

improvement of general condition slow, hence discharged with

directions to return.

December 31, 1898. Readmitted. Had gained flesh.

January 3, 1899. Nephrectomy. Scar incised, peritoneum

exposed. Separate ligation of vessels. Tumor being compara-

tively small, development was easy; only a thin zone of cortex

remained. Uneventful recovery.

February 5. Discharged cured.

Case LXH (Hospital Records, 1898, i, p. 551; ii, p. 260).

—

Calculous pyonephrosis of right side; nephrotomy; nephrectomy;

cure.

PauHne B., aged twenty-five years, seamstress, Russian,

admitted December 25, 1897. Severe abdominal pain since

three weeks, radiating from loin, where under contracted muscu-

lature, a tender tumor can be palpated. Repeated voniiting

during paroxysms. Temperature, 102.2° F.; pulse, 108, very

weak; respiration, 28. Urine: amber, turbid, acid, 1022, loaded

with pus.
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December 28. Nephrotomy. Evacuation of a large quantity

of pus. Finger introduced into pelvis could not detect a stone.

Drainage. Continued profuse secretion of pus, with occasional

exacerbation of fever.

January 24, 1898. A calculus detected by probing. At-

tempted extraction by forceps abandoned on account of profuse

hemorrhage and collapse.

April 23. Discharge diminished. Patient decKning further

operative measures, was discharged.

July 4. Readmitted, with sinus still discharging. Though
there was no fever, patient's general condition very poor.

July II. Typical nephrectomy after a preceding saline infu-

sion of 1000 grams. Pulse remained good throughout. Separate

ligature of vessels. Specimen: a degenerated kidney practically

a pus bag, containing several calculi. Uninterrupted recovery.

August II. Discharged cured.

Case LXIII (Hospital Records, 1905-06, vii, p. 695).

—

Acute

pyelonephritis of right side, due to infection from an adherent

diseased appendix; nephrotomy; temporary relief; recurrence of

local and general trouble; nephrectomy and removal of adherent

appendix; cure.

Valeria L., aged eighteen years, domestic, Pole, admitted

June 7, 1905. Six weeks ago was seized with sharp sticking

pain in right loin, radiating toward sternum. Was confined four

days. Urination normal. Yesterday sharp, exquisite pain in

right hypochondrium, radiating to left shoulder. Chill. Vomit-

ing bile continuously until quieted by a morphine injection.

Urination normal, no blood. On admission, young, strong girl

of good color. Great shock; intense pain in right loin and

hypochondrium. Pulse, 60 to 65 ; temperature, 99° F. Dimen-

sions of hver normal. Deep bimanual pressure of parts between

loin and hypochondrium extremely painful. Neither gall-bladder

nor kidney felt; no icterus. Muscles very rigid. No tenderness

over McBurney's point. Urine: 1030, acid, red blood cells.

June 8. Exploratory incision revealed normal gall-bladder;

palpation showed right kidney enlarged and fixed by dense
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adhesions. Closure of old incision and a second incision made
over right kidney, which being delivered was found enlarged,

hard, and lobulated. Bloody, turbid serum withdrawn by punc-

ture from pelvis. Opening of pelvis through parenchyma; no

stone. Ureteral catheter passed readily into bladder. Tube
drainage. The sinus contracted slowly, but was occasionally

leaking. As there was still pain in the loin, which we thought

to be due to the manifest pyelitis, systematic irrigation of the

pelvis of the kidney was practised in September by ureteral

catheter without much benefit. Attacks of sharp pain recurred

from time to time, which could not be explained by the condition

of the kidney alone.

October 21. Another exploration made through loin. The
peritoneal reflection being exposed, a cylindrical body, the size

of an index finger, was found closely adherent to the anterior

aspect of the pelvis of the kidney. This was found to be a

diseased appendix. It was removed. As the kidney itself was

much damaged, it was decided to remove this also, which was

done. An uneventful recovery followed.

December 20. Discharged cured free from pain she had so

long felt in the loin.

Epicrisis: This puzzling case is instructive on account of

the difficulties of the diagnosis, caused by the atypical situs

of the appendix. We had to deal with a colon that had not

finished its wandering to the right iHac fossa during embryonal

life. The cecum was situated where the hepatic flexure would

normally be; an ascending colon did not exist. An ulcerative

appendicitis had caused adhesion of the appendix to the pelvis

of the right kidney. By direct extension of the inflammatory

process an infection of the pelvis of the kidney had taken place,

maintaining a condition, the factors of which were both a chronic

ulcerating appendicitis and a pyelitis. A careful search for the

cecum and appendix at the first exploration would have

probably resulted in a clear understanding of the situation,

in the removal of the diseased appendix and the saving of

the kidney.
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Deaths after Secondary Nephrectomy

For Calculous Disease

Surgical kidney of opposite side.

Chronic septicemia from fecal infection.

Recent uremia.

Late uremia.

Deaths after Secondary Nephrectomy

For Non-calculous Disease

Recent uremia.

Tuberculosis

Statistics

Percentage of

Cases. Deaths, mortality.

Primary nephrectomy 17 4 23.5
Secondary nephrectomy 3 o 0.0

Total percentage of mortality ... 20.0

Four times nephrectomy was subcapsular, followed by no

death. Altogether ureterectomy was done seven times, six

times as a primary, once as a secondary procedure.

The causes of death were: once general miHary tuberculosis,

once anuria, once diphtheria of the bladder, and once acute

anemia due to operative hemorrhage.

Out of twenty instances of tuberculosis of the kidney, the

specific bacillus was encountered in the urine only 6 times;

14 times it was absent, though either pyuria or hematuria, or

both, were present. Among these 14 cases Koch's bacillus was

found twice in the puncture fluid withdrawn from the fluctuating

kidney tumor. Thus it appears that only 8 times was the
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diagnosis incontestably positive; lo times, though no tubercle

bacilH could be demonstrated, the proper diagnosis was neverthe-

less made with fair probabiHty. It was based on a tuberculous

family history, on the presence of hematuria with fluctuating

tumor, on pulmonary signs of the malady, on stigmata of

Pott's or other joint disease, but especially and in most instances,

on the presence of typical ulcers of the bladder. The Calmette

and von Pirquet tests gave additional aid. Twice only were all

the signs generally justifying suspicion of tuberculosis entirely

absent. Primary nephrectomy was done altogether i8 times,

twice by the subcapsular method, and 6 times in conjunction

with ureterectomy. In only one of these ureterectomies, a second

incision, one parallel to and above Poupart's ligament, had to

be employed. In one case secondary ureterectomy became

necessary. Secondary nephrectomy was done 3 times, not as a

matter of choice, but as a necessity; once because the patient's

strength failed to an alarming degree very soon after the begin-

ning of the operation, although a preparatory intravenous

saline infusion had preceded it. In a second case there was

also collapse, following a moderate arterial hemorrhage due to

the giving way to finger pressure of a septum dividing two

abscesses. The bleeding vessel was caught by a clamp, which

was left in situ for three days. On the fourth day nephrectomy

was done, when the brittle tissues of the pedicle were promptly

cut through by the elastic ligature. By a lucky pass the retracted

stump was caught and was secured by two silk ligatures applied

with an aneurysm needle. In the third case also the patient's

poor condition necessitated ablation of the kidney in two

sessions.

As suppuration was present in almost every instance, careful

watch was kept for injuries of the peritoneum, so as to guard

against unobserved infection of the peritoneal cavity. Several

times the peritoneum was purposely opened for the sake of

exploration. Before proceeding to the delivery of the kidney,

peritoneal rents or incisions were carefully sutured and protected

with gauze packings. After removal of the kidney the wound
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was always immediately united, up to the vent left for the exit

of drainage, except once. In this exceptional case, necessary

haste compelled us to pack the wound for the time being, and

to close it later by secondary suture.

Out of the total number of 20 patients, 4 died, all after primary

nephrectomy. The causes of death were: suppression of urine,

diphtheria of the bladder, general miliary tuberculosis, and

acute anemia due to loss of blood.

Case LXIV (Hospital Reports, 1901, p. 195).

—

Tuberculosis

of bladder, ureter, and left kidney; suprapubic cystotomy; nephrec-

tomy; ureterectomy; cure.

Harry S., aged thirty-eight years, admitted October 25, 1898.

Family history negative. Two years ago hematuria with vesical

pain radiating to penis. Shortly afterward another attack of

hematuria, followed for three months by frequent painful

urination with tenesmus. Kept in bed for three months. Urine

became and rema'ned turbid. Lost much flesh and strength.

On admission, fairly well nourished; rough breathing over both

lungs. Temperature, pulse, and rate of respiration normal.

Left loin sensitive to pressure. Urine clear, acid, 1022, albumin,

pus, tubercle bacilli.

October 29. Cystoscopy. Trabeculated bladder; a bleed-

ing, elevated ulcer in trigonum, which prevented ureteral

catheterization.

November i. Suprapubic cystotomy under chloroform.

Ureteral catheterization: no urine from left side; that from right

ureter showed no tubercle bacilli. Closure of suprapubic wound,

which healed promptly.

December 5. Typical nephrectomy; individual ligature of

vessels.

January 20. No tubercle bacilli in urine.

February 6. Had gained seven and one-half pounds.

May 2. Ureterectomy down to within an inch of the

bladder.

June 12. Still some vesical tenesmus; urine clear, acid, con-

taining a few pus cells. Discharged cured.

Am Surg 5
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Case LXV (Hospital Reports, 1901, p. 198).

—

Tubercular

pyelonephritis of left side; nephrectomy; suppression of urine;

death.

Fanny L., aged thirty-six years, admitted June 13. Twelve

months ago patient became pregnant. In the fifth month of

gestation had pain in left loin. Was delivered of a healthy child

three months ago. Puerperium normal. As soon as out of

bed, began to have same kind of pain. It begins in loin and

radiates down toward left iliac region. Six weeks ago the patient

noticed that urine was turbid. Micturition frequent and painful.

Examination showed a pale, poorly nourished woman. Occupy-

ing the left loin, a hard, movable mass. Slight edema of the

legs. Temperature, 100° F.; pulse, no; respiration, 24. Urine:

light colored, acid, 1006, albumin, many pus cells. Urea \ grain

to the ounce.

June 18. Temperature, 103° F.; pulse, no. Harris segregator

introduced, cloudy, bloody urine from left side; purulent urine

from the right.

June 20. Temperature, 1034° F.; pulse, 108. Nephrectomy

through oblique incision. Kidney much enlarged. Was aspir-

ated, no pus found. Upon stripping off the capsule a far

advanced tuberculosis was seen. Elastic ligature. Stimulating

enemata given.

June 21. Temperature normal; pulse, 100 to 112; respiration,

26 to 32. Passed seven ounces of urine, half of which was pus;

vomited frequently. It was feared that the remaining kidney

was faihng.

June 22. Temperature, 98.6° F.
;
pulse, 108 to 125; respiration,

24 to 32. Passed only one ounce of urine with much pus.

June 23. Pulse weak; infusion of one pint of salt solution.

Only one-half ounce of urine secreted.

June 25. Passed one ounce of urine; pulse, 120, full and

strong. By phlebotomy four ounces of blood were withdrawn

and one pint of saline solution infused.
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June 27. Patient died at 4.30 a.m. No autopsy.

Case LXVI (Hospital Records, 1901, p. 329).

—

Multiple

fibromata of right kidney (healed or latent tuberculosis?); nephrec-

tomy; cure.

Edward P. S., aged fifty years, merchant, admitted May 2,

1900. No tuberculosis in the family. Pneumonia twelve years

ago. No gonorrhea. Four years ago painful and very frequent

micturition, lasting for several days, and recurring about every

four months.

November, 1899. Had an especially severe attack, compelling

patient to remain in bed; at the time several severe chills,

with high fever, acute pain in the right loin, very painful, scald-

ing urination, and two weeks passed bloody, dusky urine. Pain

radiated from right loin into glans penis and rectum. A free

interval of two weeks was followed by another attack, lasting

again about two weeks. After this, was examined by Dr.

Swinburne at New York, who found abundant tubercle bacilli in

the urine. Cystoscoped by Dr. Alexander, who found a normal

bladder, and gained, by catheterism, a quantity of absolutely

normal urine from the left ureter. Right ureter could not

be entered; to its vicinity a plug of purulent-looking mucus was

found attached. The fluid in the bladder became so obscured that

cystoscopy had to be discontinued. Cystoscopy was followed

by a smart attack of orchitis, which ended two weeks after

examination by the spontaneous discharge of a scrotal abscess.

During hematuria, marked loss of weight, but in last three

months, the loss was recovered. On admission patient still

complained of frequent urination and pain at end of penis, but

lumbar pain had disappeared. Pulse, temperature, and respira-

tion normal; patient in fairly good condition. Thoracic and

abdominal organs normal. Urine: clear, acid, 1015, traces of

albumin, no sugar, pus cells, and bacteria. Daily search for

tubercle bacilH negative. Patient suffered from intense dread

of renal tuberculosis, and urged exploration, to which consent

was finally given.
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May 7. Under chloroform, right kidney exposed and devel-

oped. Size and appearance normal. Vessels having been isolated

and compressed, kidney was bisected. Glandular portions and

calices normal, except that in cut surfaces of cortex four hard,

whitish-yellow nodules, the size of a hempseed, were found,

closely resembling miliary tubercle. No scars in calices or the

pelvis. Vessels separately tied and severed; then ureter was

isolated down to level of pubic bone, tied, and cut off. Healing

of the wound rapid. Urine passed by urethra contained, for a few

days, traces of albumin and some hyahne and granular casts,

but was abundant.

May 23. Discharged cured.

Very careful examination of kidney revealed chronic inter-

stitial nephritis with adenomatous changes of the parenchyma.

The nodules noted at the operation, of which more were found

in various sections, proved to be fibrous tissue, evidently the

vestiges of a process that had reached its termination. Nothing

characteristic of tubercle and no bacilli were found. Unfortun-

ately the specimen had been placed in alcohol immediately after

its removal, and no inoculation experiments could be made.

The question whether the nephritis was originally suppurative

or tuberculous had to remain undetermined.

Case LXVII (Hospital Reports, 1901, p. 342).

—

Tuberculosis

of right kidney; nephrectomy; cure.

Morris N., aged thirty-six years, tailor, admitted June 6, 1900.

Gonorrhea fifteen, smallpox thirteen years ago. Since two years

frequent and painful urination, the act ending with escape of

a little blood. No hematuria; passed water hourly during the

night. Since five weeks urine turbid and foul. A dull, constant

pain in right loin, much aggravated by exertion. No chills

or fever. On admission, was in excellent general condition;

muscular body. Internal organs normal. In right loin a tender,

hard body felt. Pulse, temperature, and respiration normal.

Urine: very turbid, with pus, and tinged with blood; acid,

albumin, no tubercle bacilli.
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June 8. Nephrectomy. Chloroform. Reflection of peri-

toneum identified, then injured, but immediately closed. Kidney

small, several fluctuating areas
;
puncture gave pus. Situation very

high, immobihty pointing to very short pedicle. Subcapsular

elastic ligature. Specimen: Absence of parenchyma, four ab-

scesses, swarming with tubercle bacilH; lining of cavities necrosed.

June 17. Urine normal.

July 10. Ligature came away.

August II. Discharged cured.

Case LXVIII (Hospital Reports, 1903, p. 164).

—

Tubercular

pyonephrosis of right side; nephrectomy; secondary ureterectomy;

cure.

Hyman G., aged thirty-nine years, tailor. Five months ago was

suddenly taken with severe chill, fever, vomiting, and suppres-

sion of urine, accompained by pain in right side. Was jaundiced

for two months. Feet had tendency to swell. During the last

three months noticed increasing weakness and puffiness of feet.

Had lost 25 pounds in weight. Noticed continous pain in right

side; urination painless.

December 3, 1900. On admission; lungs: retraction above

both clavicles, dulness and rales over both apices. Heart:

normal. Liver: slightly enlarged. Spleen: normal. Slight

kyphosis corresponding to eleventh dorsal vertebra. Right side

of abdomen visibly bulging. Corresponding to this in the right

hypochondrium, a large globular mass reaching the median line,

which can be bimanually manipulated. Colon can be felt and

percussed passing over its lower pole. Tumor shows indistinct

fluctuation.

"

December 10. Cystoscopy. . Trabecular bladder; mucosa

normal; left ureteral orifice normal; right ureteral orifice normal

except for a surrounding capillary injection. Aspiration of

tumor through loin yielded abundant sero-pus. Pulse, 60 to 72;

temperature normal or slightly elevated. Examination of aspir-

ated fluid showed it to contain trace of albumin, pus, red blood

cells, and abundant tubercle bacilli. Urine: trace of albumin,

no casts.
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December 14. Nephrectomy. After free stimulation,

oblique lumbar incision, exposure of peritoneal reflection, and

development of the large, fluctuating tumor. This was much
facilitated by evacuating several discrete abscess cavities.

Tumor a large pus sac, renal elements absent. Renal vessels

individually tied with catgut and divided. Thickened ureter

exposed for the distance of about seven inches, divided, and

distal stump tied with catgut. As the wound had been soiled

by pus, a Mikuhcz tampon was appHed and the anterior angle

was closed with button sutures. Intravenous saline infusion of

1000 c.c; pronounced chill, probably due to infusion. Slight

febrile reaction. During the first three days passed between

15 and 20 ounces of urine daily.

December 21. Patient coughing. Tubercle bacilH found in

sputa.

January 5, 1901. Patient out of bed. Wound contracting.

February 12. Discharged with moderately secreting sinus.

April 10, 1901. Readmitted, with persistent sinus and pain

in right inguinal region; urination frequent and painful. Urine

clear, no tubercle bacilH. Local treatment being unsuccessful.

June 3. Ureterectomy. Excision of scar and extension of

incision to Poupart's ligament. Detachment of ureter to within

one-half inch of bladder, where it was tied and cut off.

July 21. Discharged cured, with urination painless though

still somewhat frequent.

Case LXIX (Hospital Reports, 1903, p. 258).

—

Tuberculosis

of left kidney; nephrectomy; cure.

Henry B., of Savannah, Ga., clerk. Family history tuber-

culous. Had suffered for six years from attacks of pain in left

lumbar region, at times radiating downward into bladder and

thigh. Urine: dark brown, malodorous, and cloudy; was never

bloody. Passed gravel four months before admission. Had lost

weight.

April 19, 1902. On admission, internal organs normal. Left

loin tender and painful; no tumor. Urine: acid, 1024; faint

traces of albumin; few pus cells; mucus; no tubercle bacilH on
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repeated examination; total amount of urine, 35 to 40 ounces;

urea, 2 per cent.

April 21. Exploration of left kidney under gas and ether.

Usual incision. Development of the organ difficult on account

of numerous adhesions, especially around upper pole. Kidney

enlarged, lobulated; at its upper pole a fluctuating area which

contained pus. Ureter much dilated. Nephrectomy. Vessels of

pedicle tied separately. Ureter was stripped out of its bed as

far as its pelvic portion, then ligated and removed. Specimen:

Large abscess at upper pole; several small cheesy foci in its

vicinity. Ureter thickened and dilated, and contracted near

its pelvic portion. Tubercle bacilli in pus. Uneventful con-

valescence.

May 17. Discharged cured.

Case LXX (Hospital Reports, 1905, p. 171).

—

Intermittent

hydronephrosis of right side from kinking of ureter; liberation and

straightening out of ureter Qysorthosis); improvement; tuberculosis

of hydronephrotic kidney; nephrectomy; cure.

Sophia S., aged twenty-one years, admitted December 30, 1903.

Had been operated on two years ago for floating kidney. Had
been entirely well until six months ago, when attacks of pain

with scanty urine set in; after cessation of each attack urine

became very abundant. Micturition frequent, urine clear, no

cough. On admission her general condition was fair, internal

organs normal. During an attack at hospital, tumor was

observed in right loin. By ureteral catheterization, right kidney: •

urine clear, acid, a few pus cells, no tubercle bacilli; urea, 0.9

per cent.; left kidney: urine clear, acid, a few red blood cells,

and pus cells; urea 0.7 per cent.

January i, 1904. Ether, upper segment of right ureter found

much dilated, tortuous, and fixed by adhesions; renal pelvis

dilated. Liberation of ureter from adhesions. Cessation of

attacks and disappearance of tumor.

February 9. Discharged.

February 23. Readmitted. Had constant lumbar pain,

chills and fever, vomiting and frequent urination, which had
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set in after discharge. Lumbar tumor reappeared, very tender.

Temperature, 104.2° F.; pulse, 140; leukocytes, 28,000.

March 5. Tubercle bacilli in urine.

March 14. Nephrectomy: large abscess in upper pole.

April 19. Discharged cured,

Case LXXI (Hospital Records, 1904-5, iii, p. 499).

—

Tuber-

culosis of right kidney and ureter; nephrectomy and ureterectomy;

death.

Rachel F., aged twenty-three years, admitted February 28,

1905. Brother died of tuberculosis. Eighteen months ago

hematuria; since then strangury and frequent bloody urine.

Dulness of apices. In right loin a large tumor, extending to

median line of abdomen and to three fingers below umbilicus.

Temperature and pulse normal.

March 11, 1905. Typical nephrectomy. Ureter stripped down
and ablated close to bladder. Specimen: kidney 5I inches long

and 2>h inches thick and wide; pelvis distended by turbid serum,

studded with miliary tubercles. Parenchyma much thickened

and peppered with miliary tubercles. Ureter thickened and

dilated.

March 12. Temperature, 105° F. No pain; urine: 41 ounces.

March 17. Continued high fever. Patient invariably states

that she feels well. Urine: 50 ounces, clear.

March 21. Died. Autopsy: diphtheria of bladder.

Case LXXII (Hospital Records, 1906-07, vii, p. 833).

—

Tuberculosis of right kidney; explorative nephrotomy of left kidney;

nephrectomy of right kidney; prolonged suppuration, incision of

perineal abscess; improvement.

Isidor L., aged thirty-eight years, tailor, Russian, admitted

July 24, 1906. Since three years terminal pain at micturition,

frequent nocturnal voiding. Condition much aggravated dur-

ing last four months, since when urine has become very turbid

and bloody at end of voiding. On admission: no signs of pul-

monary tuberculosis. Pulse and temperature normal. Urine

loaded with pus and red blood cells. No tubercle bacilli. In the

right loin a small, very tender, hard mass can just be made out.
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Right kidney not palpable. Cystoscopy. Congestion of trigonum;

right ureteral opening closed by blood clot.

July 30. Explorative nephrotomy of left side, with negative

result.

August 31. Nephrectomy of right kidney, which was found

the seat of miliary tubercles and contained a number of small

abscesses. No stones. Individual ligature of vessels. Convales-

cence retarded by the formation of several abscesses in both

wounds and in the perineum, all of which were drained.

December 26. Discharged much improved, with clear urine,

but frequent urination.

Case LXXIII (Hospital Records, 1906-07, vii, p. 839).

—

Tuberculosis of right kidney; nephrectomy and ureterectomy;

explorative cystotomy; secondary cystorrhaphy; improvement.

Justine R., aged forty-three years, housewife, Hungarian,

admitted January 14, 1907. Father died of tuberculosis. Three

months ago acute pain in right loin, with chill and vomiting,

followed by frequent painful urination. Pain radiates to bladder.

On admission: fairly well nourished, heart and lungs normal.

In right loin a smooth, movable and painful tumor the size

of an orange. Cystoscopy. Base of bladder intensely con-

gested, hemorrhagic spots in trigonum. Orifice of right ureter

edematous, congested. Urine from this side: much pus,

blood; catheter met with obstruction 3 cm. up. Left side:

urine normal. R^adiographic plate shows shadow in right ureter

corresponding to obstruction.

January 22. Nephrectomy, cystotomy, exploration of right

ureter. Easy delivery of kidney, in which several abscesses were

recognized. Individual Hgation of vessels. Removal. Ureter

was exposed down to the bladder: no stone could be felt. Cystot-

omy: ureteral aperture divulsed and ureter explored. No stone

found. Suture of bladder. Ureter excised. Specimen: kidney

peppered with miliary tubercles and contained several abscesses,

one containing one ounce of grumous pus. Permanent catheter

in bladder. Convalescence much delayed by prolonged burrow-

ing suppuration around the stump of kidney, and by a late
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breakdown of the healed bladder scar, needing a secondary

cystorrhaphy.

October 9. Discharged, with closed lumbar wound, that of

the bladder showing occasional minute leakage. General con-

dition excellent. Urination still frequent, but not painful.

Case LXXIV (Hospital Records, 1907-08, viii, p. 951).

—

Tuberculosis of right kidney; nephrectomy; cure.

Valeria H., aged thirty-five years, housewife, German, ad-

mitted February 10, 1908. Operated on eleven years ago for

appendicitis. Three months ago began to feel burning pain in

vulva before and after voiding, with increased frequency of urina-

tion; noticed sharp intermittent pain in right loin. Has been in

bed three months. One month ago operation for cystorectocele

in gynecological department, from which was transferred to gen-

eral surgical service. On admission: no pulmonary signs; positive

Calmette. In right loin a large, tender, movable mass. Temper-

ature, 99° F.; pulse, 84. Cystoscopy: multiple ulcers of trigone.

Urine: right side, very turbid, alkaline, loaded with pus, no

tubercle bacilli; left side, alkaline, trace of albumin, no pus,

few red blood corpuscles. Combined urine: cloudy, acid, 1024,

much pus and a few red blood corpuscles. Radiograph indicated

faint shadow in right kidney.

February 13. Nephrectomy. Vessels tied separately. Ureter

much congested and brittle.

April I. Discharged cured. Pathological refport of specimen:

tuberculosis of kidney.

Case LXXV (Hospital Records, 1907-08, viii, p. 953).

—

Tuberculosis of left kidney; nephrectomy; ureterectomy; cure.

Frida F., aged twenty-two years, clerk, Russian, admitted

April 29, 1908. Since four months, frequent and painful urination,

fever and chilliness at night. Night sweats. Dry cough; loss

of flesh and strength. On admission: long, flat chest, distinct

retraction at apices, with dulness on percussion; no tubercle

bacilH in sputa. In left loin, a distinct tender mass. Temper-

ature, 104° F.; pulse, 120. Cystoscopy report, lost. Urine clear,

acid, loio, much pus.



gerster: address of the president 75

April 30. Nephrectomy: kidney much enlarged. In upper

pole a large abscess, its evacuation facilitated delivery. Ureter

much thickened; severed. Elastic ligature and ablation. Ureter

stripped off the peritoneum for six inches. Second incision

parallel to Poupart's ligament. Retroperitoneal exposure of

lower part of ureter. Isolation and ablation near bladder. A
dense band of connective tissue tied down ureter at crossing

with external ihac. Specimen: kidney twice the size of the

normal, studded with numerous miliary tubercles. Abscess

cavity in upper pole lined with cheesy, necrotic material. Ureter

much thickened and dilated. Ligature came away on thirty-

sixth day. Uneventful recovery.

June 7. Discharged cured, with much improved general

condition. Urination, painless, six times in twenty-four hours.

Urine: clear, acid, still containing a few white blood corpuscles.

Case LXXVI (Hospital Records, 1907-08, viii, p. 955).

—

Tuberculosis of right kidney, ureter, and Madder; nephrectomy and

ureterectomy; death from general tuberculosis.

Chawe B., aged twenty-eight years, housewife, Russian, ad-

mitted November 13, 1907. No pulmonary history. One year

ago began to get paroxysmal attacks of pain in both loins, oftener

and more severe on right side. Frequent, painful voiding.

Since eight months, turbid urine, with constant suprapubic

pain. Four months ago suprapubic cystotomy in a Brooklyn

hospital. Wound healed in three months, but reopened. Chills

and fever set in after this operation. Cough and profuse expec-

toration since one month. On admission: emaciated; narrow

chest; retraction above clavicles; no gross signs of lung trouble

except bronchitis. Left kidney non-palpable. In right loin ^

distinct, tender, moderately movable mass. Suprapubic urinary

fistula. Cystoscopy. Intense cystitis, ureteral orifices cannot be

found. Temperature, 102° F.; pulse, 120, weak. Urine: amber,

turbid, acid, 1016, loaded with pus; hyahne and granular casts.

The radiograph showed a small stone in left kidney.

November 19. Nephrectomy of right side. Elastic ligature

inside of fibrous capsule. Specimen: large kidney with
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thinned cortex, filled with foul pus. Several discrete cortical

abscesses.

Ligature came away on eighteenth day. Wound healed except

in lower angle, where probe entered ureter and could be pushed

into bladder. Bladder still very irritable, but general condition

had improved with lowering of temperature. Suprapubic fistula

still discharging.

May 5. Ureterectomy. Loosening of upper end of ureter,

then, by ihac incision, retroperitoneal exposure of lower end of

ureter and excision at crossing with uterine artery.

May 15. Increased pulmonary trouble, cavities can be

demonstrated. Laryngeal tuberculosis. Continued hectic fever.

July 4. Died of exhaustion. Post mortem: miliary tubercu-

losis of left lung. Right lung, miliary tuberculosis and several

rather large cavities fined with necrotic material. Laryngeal

tuberculosis. Left kidney enlarged, mifiary tuberculosis; in

cortex, a number of abscesses, some communicating with pelvis,

which contained a small stone. Bladder, mucosa studded with

innumerable mifiary tubercles; no ulcers. At ileocecal valve,

a large circular ulcer.

Case LXXVII (Hospital Records, 1910-11, ii, p. 1296).

—

Tuberculosis of left kidney; nephrectomy; cure.

Rosie G., aged thirty-seven years, Austrian, button-hole

worker, admitted June 29, 191 1. Had pneumonia and pleurisy

six months ago, since then has not recovered health. Since

three months swefiing of legs, night sweats, and frequency of

urination. On admission: systolic murmur over apex, and

accentuated second pulmonary sound. In left loin a large, hard,

immovable, tender tumor. Temperature, 99° F.; pulse, 100.

Urine: pale, amber, cloudy, alkaline, 1008, albumin, no sugar,

pus, a few red blood corpuscles.

July 20. Extracapsular nephrectomy. Individual ligature of

vessels. Pathological report: tuberculosis. Uneventful recovery.

August 6. Discharged cured.

Case LXXVIII (Hospital Records, 1 901 -11, p. 1300).

—

Tuberculosis of left kidney; nephrectomy; cure.
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Boleslaw B., aged thirty-eight years, hatter, Russian, admitted

October 25, 191 1. Four years ago affection of right lung with

cough, fever, and night sweats, which lasted one year. Two
and a half years ago, onset of paroxysmal attacks of pain in left

loin, radiating to genitals. Urine: bloody, off and on. Fever,

chills, and emaciation. On admission: temperature, 100° F.;

pulse, 80. Urine: amber, cloudy, acid, tubercle bacilH present.

Lungs normal. In left loin, a tender, fixed mass the size of a

small fist. Cystoscopy. Catheterization of right ureter. Urea,

2 per cent. Left ureter not catheterized. Radiograph negative.

October 30, 191 1. Extracapsular nephrectomy. Individual

ligature of vessels. Specimen: kidney moderately enlarged.

A large tuberculous focus in lower pole, which had not perforated

into calyx or pelvis. Uneventful recovery.

November 15, 191 1. Discharged cured.

Case LXXIX (Hospital Reports, 1903, p. 161).

—

Tubercular

pyonephrosis; nephrotomy; nephrectomy; cure.

Mary H., aged twenty-four years, music-teacher, single.

When nine years old suffered from ''spinal trouble," for which

she wore a jury-mast during six months. Preceding this had a

discharging ear. No cough, no night sweats. Three years ago

commenced to complain of frequent and painful urination.

Had to empty bladder every two hours. Eighteen months ago

blood appeared in urine; sometimes it was fresh, at other times

clotted. A physician cystoscoped her and found an ulcer of the

bladder. A week ago noticed dull pain in right lumbar region,

radiating to shoulder-blade, then had severe attack of renal colic.

December 6. On admission, fair condition. Heart, lungs,

liver, and spleen normal. In right h}^ochondrium a large mass,

sHghtly movable, tender to touch; no respiratory movement.

Temperature and pulse normal. Urine: acid, 1024, i per cent, of

albumin (Esbach), with sediment of half an inch of pure pus

in the test-tube; urea, 2.2 per cent. Amount of urine, 45 ounces.

Urinated every hour.

December 8. Cystoscopy. Bladder trabeculated ; mucosa

normal, except in trigonum, where it was intensely congested.
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During inspection, a jet of clear urine emitted by left ureter.

In spite of deep anesthesia bladder was intolerant, holding 3

ounces with difficulty.

December 10. Nephrotomy; ether. On account of the poor

pulse, intravenous saline infusion of 1000 c.c. Aspiration with-

drew pus. Reflection of peritoneum was incised, and the hand

was passed in to ascertain presence of the left kidney, which was

found normal in size and consistence. Peritoneum closed.

Kidney showed two fluctuating areas; these were incised, and

grumous contents evacuated. Patient's condition beginning

to fail, kidney was replaced and outer wound packed; nephrec-

tomy postponed to another occasion. Operation followed by

severe chill which might have been due to saline infusion).

Irritabihty of bladder markedly diminished. Discharge from

kidney continuing profuse.

December 31. Nephrectomy. Development of kidney easy;

pedicle secured by rubber ligature.

January 3, 1901. Urine clear, acid, of sufficient quantity.

January 18. Patient out of bed.

January 20. Ligature came away. Irritability of bladder

much improved.

February 8. Discharged cured.

Case LXXX (Hospital Reports, 1903, p. 163).

—

Tubercular

pyonephrosis; nephrotomy; nephrectomy; cure.

Jacob E., tailor. Eight months ago had ''attack of gravel,"

with pain in groin and penis; turbid urine; no hematuria. For

last four months constant abdominal pain of varying severity;

attacks more severe at night. Lost 30 pounds.

April 18. On admission his condition was poor and anemic;

temperature, 102.6° F. Retraction above and below clavicles.

Crepitant rales in both lungs. Heart, liver, and spleen normal.

Right rectus rigid. A small, reducible ventral hernia i^ inches

below xiphoid. Bimanual palpation of right hypochondrium

and loin painful and unsatisfactory, on account of the muscular

rigidity. Rectal palpation showed hard, painless nodule occu-

pying median portion of prostate. Urine: cloudy, acid, 1022;
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traces of albumin; copious sediment containing only pus cells;

daily amount, 30+ ounces.

April 22. Examination under chloroform. Large, nodular

mass in right flank, colon displaced forward. Puncture yielded

pus. Cystoscopy. Right ureteral orifice dusky and congested;

left ureteral orifice normal.

April 26. Nephrotomy and drainage; ether. Kidney was

opened along convexity; a system of abscess cavities evacuated.

Intervening septa were broken down; one of these bled profusely;

as brittle parenchyma would not hold a ligature, clamp left

^'in situ.'^ Drainage; wound partly closed and dressed.

Considerable postoperative reaction, temperature rising to

104° F.

April 27. Profuse discharge of bloody serum.

April 29. Clamp removed, packings changed. Discharge

gradually became purulent, and continued very profuse.

May 27. Nephrectomy. Incision in old scar. Granulating

sinus excised down to kidney. Difficult isolation and develop-

ment of shrunken kidney, during which a number of small

abscesses were ruptured. While applying elastic ligature to

pedicle the latter was torn. By a lucky pass retracted pedicle

secured, clamped, withdrawn, and tied with double silk ligature

passed with a Deschamps needle.

May 28. Moderate febrile reaction. Ligatures cast off

July II.

July 28. Discharged cured. Urine clear.

Case LXXXI (Hospital Records, 1907-08, viii, p. 952).

—

Tuberculosis of left kidney. Nephrotomy; nephrectomy; cure.

Edmund P., aged twenty-seven years, machinist, German,

admitted December 11, 1907. Gonorrhea six years ago. Three

years ago burning pain, frequent voiding. Six months ago pain

with noticeable swelHng was felt in left loin, urine became turbid,

frequency of urination increased. During numerous attacks of

colic had chills and passed bloody urine. Night sweats. Lost

eight pounds of flesh. On admission: emaciated; temperature,

101° F.; pulse, 104. Lungs negative. Kidneys non-palpable.
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Urine: amber, turbid, acid, 1022, loaded with pus, no tubercle

bacilli.

December 16. Temperature, 105° F. Three attempts at

cystoscopy failed on account of intolerance of bladder.

January 13. Cystoscopy in anesthesia. Posterior bladder

wall covered with ulcers, free hemorrhage frustrated catheteri-

zation of ureter. Radiography negative. Continued fever,

irritabihty of the bladder, and pain in right loin.

January 25. Nephrotomy. Kidney embedded in a dense

cicatricial mass, much enlarged; protruding, fluctuating areas

yielded grumous bloody detritus. Transcortical drainage of

pelvis.

January 26. Tubercle bacilli found in discharge from drainage

tube.

February 6. Subcapsular nephrectomy. On account of dense

adhesions and shortness of pedicle, some parenchyma was left

adhering to stump to prevent slipping of ligature. As several

abscesses had opened during dehvery, the wound was soiled,

hence it was packed and not sutured.

February 15. Little reaction had followed operation. Urine

much clearer. Secondary suture of wound.

February 27. Ligature came away.

March 5. Urine: clear, amber, acid, 1016, no pus or blood.

Discharged/ cured, with small granulating wound.

Note.—This series contained only 18 of the 20 histories of

tuberculosis of the kidney. The two other cases will be found

in the introductory chapters.

EcHiNOcoccus

Of the 2 instances of echinococcus successfully treated by

nephrectomy, one presents no unusual features; the other,

however, is full of surgical interest. Renal hydatids are a rare

affection; the left kidney is attacked twice as often as the right

one. Calcification of the hydatid sac is of the utmost rarity.

Our second case belongs to this class.
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Case LXXXII .(Hosptial Records, 1910-11, p. 1298.)—

Echinococcus of left kidney; nephrectomy; cure.

Charles K., aged forty-one years, peddler, Russian, admitted

September 5, 191 1. Since ten years had many attacks of

''gravel," passing calculous grit with bloody urine, and acute

pain in left loin, bladder, and urethra. During renal attacks had

fever and chills. On admission: temperature, 99° F.; pulse, 96.

Urine: amber, clear, acid, 1020. No albumin or sugar. No
blood, oxalates, or urates. In left loin a large, balloting, kidney-

shaped, tender mass, the size of a grape-fruit. Radiograph,

no evidence of calculus.

September 8. Nephrectomy. Oblique incision; exposure

of peritoneal reflection. Spleen could be clearly distinguished

from tumor. Descending colon stripped off anterior surface

of tumor; exposure and individual ligation of vessels. Separa-

tion of a large number of adhesions between fatty and fibrous

capsules. Specimen: shape of elongated gourd, one end much
thicker than the other. Pelvis much distended. On section

only a narrow zone of parenchyma left; renal sac and pelvis

filled with many mother and daughter cysts; scanty fluid con-

tained booklets. Uneventful recovery.

October i, 191 1. Discharged cured.

Case LXXXIII (Contribution, etc.; loc. cit., p. 684. German
Hospital, New York).

—

Echinococcus of the right kidney; complete

calcification of the entire sac; excision of a fenestrum of the sac

and evacuation of cystic contents; secondary resection of portion

of kidney and extirpation of concremental shell; cure.

Mrs. E. D., aged twenty-six years, was presented by Dr.

Steudel, of Seymour, Conn., June 19, 1895. The delicately built,

small woman was pregnant in the sixth month. She stated

that up to within three months she had felt entirely well, with

the exception of a dull and heavy feeling, which had existed in

the right hypochondrium for about seven years, but had caused

no serious inconvenience. She said that eight years ago, while

serving in a place in Germany, had regularly to feed a number

of dogs. A fortnight ago was attacked by a severe renal colic

Am Surg 6
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while voiding urine, and observed that toward the end of micturi-

tion a number of grape-Kke bodies passed from her. A collec-

tion of these bodies was shown to me. I immediately recognized

them as secondary hydatids. Dr. Steudel also found a consider-

able tumor in the right loin, which on examination was found to

be smooth, unusually resistant, non-fluctuating, and immovable.

It extended downward in the right h3^ochondrium to the level

of the navel, but was not influenced by respiratory movements.

Corresponding to the lowermost portion of the mass, a smaller,

knob-Hke, softish projection could be felt; this was tender on

pressure. By percussion it could be ascertained that the tumor

extended upward to the level of the seventh rib posteriorly.

Moderate nightly elevations of the temperature were observed,

on account of which I advised an operation. Being admitted

to the hospital, her daily quantity of urine was found to be 1430

grams. It contained neither albumin, pus, nor sugar. All

other organs were found normal.

June 21. Under chloroform anesthesia, tumor was exposed

by oblique lumbar incision. It now became evident that the

knob-like projection found on the lower circumference of the

mass consisted of about two-thirds of the normal kidney, upon

the upper pole of which, and connected with it, rested the large

ovoid tumor, having the shape and size of a small cocoanut.

An attempt to puncture the tumor failed. The stout needle

used could not be forced into it, breaking off. Finally, with

considerable trouble, a square aperture was cut into the bony

investment of the tumor by means of a stout resection knife.

Besides a small quantity of turbid serum, the cavity contained

nothing but a closely packed, nested mass of hydatid membranes,

enclosed in a large outer membrane. All this material was

scraped out with a sharp spoon; it was then seen that the rough,

bone-like shell was bleeding wherever scraped, hence it became

clear that it was organized. The oozing was so considerable

that it became necessary to plug the cavity and to dress the

wound. It may be added that the sharp spoon everywhere

encountered the same sort of resistance that an osseous cavity
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would offer. The place of communication between the hydatid

cyst and the pelvis of the kidney could not be found.

The operation was borne very well ; but in the course of the next

week it became more and more evident that the cavity had not the

slightest tendency to collapse and to diminish. It was clear that

so long as the hard shell remained closure of the wound could

not be expected. In Simon's case^ a number of small, bony plates

were expelled, having apparently sloughed away. In this case,

however, we had to deal not with a rudimentary formation of

small detached osseous plates, but with a complete, bone-like

capsule of extremely hard material, which, as we saw later on,

varied in thickness from between one-fourth to one-half of an

inch, and was well vascularized everywhere. Hence it w^as not

probable that spontaneous expulsion would occur. It is well

known that the outer sac of echinococcus cysts enters into inti-

mate connections with all the organs of the vicinity, hence extir-

pation of the sac is rightly considered one of the most difficult

undertakings, and was condemned as improper and inadmissible

by Simon. In spite of these considerations, the contingencies of

the case seemed urgently to point to the necessity of extirpation,

which, with the consent of the patient, I determined to carry out.

July 15. Patient was chloroformed. Operation was ex-

ceedingly difficult, troublesome, and laborious, both on account

of the deep and inaccessible situation of a large part of the

osteoid sac, and on account of the serious complications which

had to be encountered in the shape of the invasion of both the

pleural cavity and the peritoneum. Two of the lower nbs had

to be excised, and even then the removal of the closely adherent

calcareous masses was very difficult. Blunt dissection was

inappHcable, the edge of the knife had to be used throughout.

When the pleural cavity was widely opened, alarming cyanosis

and heart failure set in. The pleural defect was quickly plugged

and artificial respiration instituted. After about five minutes

the patient's condition improved so far that the operation could

be continued. It was found that, just as on the pleural side, so

^ Gustav Simon, Heidelberg.
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toward the peritoneum, the sac had incorporated the serous

membrane, and that a large portion of the peritoneum had to

be taken away. As soon as the mass was detached from the

peritoneum, the defect was closed with a catgut suture. The
irregular shaped calcareous shells composing the entire capsule

were of different sizes, the largest one measuring over 7 cm.

in both directions; however, most of them were much smaller,

and were connected along irregular lines by short and dense

connective tissue, resembling the lines of cranial sutures in an

infant's skull. Finally, after about two hours' hard work, all

the calcareous masses were removed. The wound was packed

and the patient brought to bed. Considerable collapse followed,

recurring from time to time unexpectedly, so that considerable

vigilance had to be exercised. Finally, on the third day, the

pulse became steadier and the patient's face lost its pinched

look.

July 19. Packings removed from the main cavity, which

had contracted very considerably.

July 21. Pleural packings removed and from this date pro-

gress was steady and rapid until the middle of August, when

the patient aborted. Her general condition steadily improved,

and the large cavity rapidly contracted.

August 22. Discharged cured. Professor Simon explicitly

mentions that in his case (No. 6) the extruded plate-hke mass

contained osseous tissue. In this instance the pathologist

found calcareous matter only. The remarkable collection of

potsherd-like concretions vividly recalled the shape of infantile

cranial bones. The patient became perfectly well. On palpation,

the remnant of the kidney could be felt connected with a

resistant mass resting above it, which undoubtedly consisted

of shrunken cicatricial tissue.

Polycystic Disease

The difficulty of recognizing this malady was again emphasized

by the following case:
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Case LXXXIV (Hospital Records, 1910-11, p. 1301).—

•

Polycystic left kidney. Nephrectomy; cure.

Sarah R., aged twenty-seven years, finisher, Russian, admitted

December 30, 19 10. Six days ago began to feel acute pain in

left loin, with vomiting. No radiation. Urination normal. On
admission: healthy looking woman. In left loin a mass, of which

only the lower pole could be felt, which moved with respiration,

was not tender to touch; inflated colon masked it. Temperature,

100° F.; pulse, loc. Urine: amber, clear, acid, 1019, no albumin

or sugar; no blood; pus cells, and occasional hyahne casts.

Cystoscopy. Left kidney, urea, jo^ per cent.; right kidney, urea,

2 per cent. Radiograph: no calculus.

January 5, 191 1. Nephrectomy. Individual ligature of

vessels. Kidney 8x5x3 inches, in state of polycystic degen-

eration. Uneventful recovery.

January 24, 191 1. Discharged cured, with sufficient function

of remaining kidney.

Hydronephrosis

Case LXXXV (Contributions, loc. cit., p. 680).

—

Floating

kidney of left side, hydronephrotic from flexion of ureter; nephrec-

tomy; cure. (Example of Fenger's ''sacculated cystonephrosis. ")

Mrs. T. R., aged twenty-five years, admitted December 2,

1896. Patient declined risks of conservative measures.

December 4. Nephrectomy.

December 24. Discharged cured.

The futility of ureteroplasty in the presence of infection of

the hydronephrotic sac is illustrated by the following two

cases:

Case LXXXVI (Hospital Reports, 1899, p. 210).

—

Chronic

ascending pyelitis of left side; hydronephrosis from stricture of

renal orifice of ureter; nephrotomy; ureteroplasty; renal fistula,

nephrectomy; cure.

Harry G., aged twenty-nine years, admitted January 6, 1898.
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Repeated gonorrheal infection with cystitis. Last December

violent renal cohc of left side with temperature, 105° F. Urine

loaded with pus.

January 7. Nephrotomy. Kidney much distended by large

quantity of ammoniacal, seropurulent fluid. Lining intensely

congested. Drainage. Profuse secretion of sinus. Urine voided

by urethra 40 ounces per twenty-four hours, 1024, free from pus

or blood. Evidently the left ureter was blocked.

March 18. Ureteroplasty. Pelvic orifice of ureter surrounded

by an ulcer, the stricture permitting the passage of a fine silver

probe only. Ureter severed below stricture, stump inverted and

sutured from outside of pelvis. Implantation of distal part of

ureter into most dependent part of sac.

• April 23. Profuse urinary discharge from pelvic sinus,

denoting closure of plastic stoma. Continued catheterization

through external wound futile. Intense pyelitis.

July I. Nephrectomy.

August 2. Discharged cured.

Case LXXXVII (Hospital Reports, 1901, p. 333).

—

Periodi-

cal hydronephrosis of right side; atrophic ureter; ureteroplasty;

nephrectomy; incision of periureteral abscess; death.

Isidor B., aged twenty-nine years, knitter. Sixteen months

ago began to complain of severe pain in the right loin, which

returned from time to time in the form of acute paroxysms

lasting several days. They disappeared as suddenly as they

had come. No fever or vomiting during these attacks; never

been jaundiced. Attacks getting more and more frequent, had

occurred lately every four weeks. No blood in urine, nor

painful or frequent urination; no increase in amount of water

at the conclusion of attacks, but now there was constant pain

and fulness in right loin. Lost ten pounds in weight.

January 5, 1900. On admission thin, small, and emaciated.

Marked retraction above both clavicles, dulness over right

apex; lungs otherwise normal; heart, liver, spleen normal;

abdomen soft, moderately distended. Right loin: a tender,

tense tumor, no fluctuation. Urine normal in every way.
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Respiration, pulse, and temperature normal. Daily quantity of

urine varying between 24 and 40 ounces.

January 15. Ureteroplasty; ether. Usual oblique incision;

kidney exposed and developed. Was a slender and long organ.

Pelvis baggy, dilated. Ureter exceedingly slender, almost

infantile in size. Pelvis incised for the distance of an inch near

ureter, orifice found with much difficulty; it was so small that a

fine silver probe could be passed through only after much coax-

ing. The pelvic incision was now continued down through the

orifice of the ureter for one-third of an inch, this longitudinal

wound being transversely united by three fine catgut sutures

according to Fenger's procedure. Drain to the plastic suture.

Extremely small dimensions of ureter rendered suture very

difficult, and made success of plastic so doubtful that the idea was

considered whether it would not be wiser to remove the kidney

at once. Patient did very well after operation, temperature

remaining normal, bowels moving without difficulty, sufficient

quantities of normal urine being voided per urethram. Dressings

changed daily, showed no signs of leakage up to January 19,

when they were found soaked with urine. Directly after this

soiling of the wound, fever set in, rising occasionally as high

as 103° F.

January 21. External sutures removed and outlet given to

pus which had collected around upper part of the ureter. After

this the fever disappeared, but patient began to complain of

painful and frequent urination. The urine containing pus

and hyahne casts, and as most of the urine secreted by the

right kidney escaped through wound, the fear seemed justified

that other kidney was diseased.

January 28. Milk injected into pelvis of right kidney. No
traces of this appeared in water voided from the bladder.

February 15. Nephrectomy. Development of the strongly

adherent kidney was difficult. It possessed two pelves and two

ureters, the ureter coming from the upper portion of the kidney

inosculating in the lower, much dilated pelvis, upon which the

plastic operalion had been done to effect communication with
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its (lower) . ureter. Ureteral orifice was found completely

obliterated, pelvic portion of incision patulous. Kidney was

enlarged, congested, both pelves hyperemic. Vessels and

ureters separately tied, kidney removed, wound drained. Patient

rallied slowly and imperfectly; energetic stimulation.

February 21. Temperature normal, 32 ounces of alkaline

urine, albumin, pus, no casts, oxalate of lime crystals. Wound
doing well.

March i. Patient much better, left the bed. Urine: 32

ounces, acid, 1020, no albumin, very few pus cells, daily

quantity 33 to 40 ounces.

March 14. Had gained twelve pounds in weight; wound

nearly closed, only a narrow sinus discharging, a httle seropus

remaining. At own request, patient was discharged, to be

dressed by his family physician.

April 20. Readmitted. General condition extremely poor.

Patient profoundly septic, had high fever, vomiting; wound was

evidently septic, discharging large quantities of ichorous pus;

pulse very feeble and frequent. Resistant, painful tumor,

extending from loin downward toward ramus pubis; integument

edematous. Pressure over this swelling caused large quantities

of pus to flow out of wound. Urine very turbid, scanty, 1008,

albumin, much pus, no casts.

April 21. Chloroform. Scar reopened and incision carried

well below anterior superior spine, through abdominal muscles

and into retroperitoneal abscess. There was no visible com-

munication then with the peritoneal cavity. Operation lasted

only ten minutes, but caused extreme exhaustion; persistent

vomiting. Temperature remained high, never descending below

103 ° F.
;
pulse became constantly weaker and more rapid. Urine

more turbid and scanty.

April 24. Died, under the symptoms of septic peritonitis

and nephritis. Autopsy: open communication of wound with

right side of pelvis, the seat of purulent peritonitis. Adjoining

colon and a portion of omentum limited the site of peritoneal

infection. More distant coils slightly injected; free serous
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exudate in the unaffected part of peritoneal cavity. Spleen:

slightly enlarged, soft; Malpighian bodies prominent. Liver:

congested and degenerated. Left kidney: large, capsule slightly

adherent; congested, granular, and degenerated; pelvis contained

one calculus; ureter normal.

Epicrisis. A virulent infection of the wound had evidently

occurred after patient's discharge from hospital. It had de-

scended downward along the course of ureter and had involved

the peritoneum overlying the infected space. This infection

also rekindled the nephritis of the remaining kidney, handi-

capped by the presence of a renal calculus. In the light of

the issue, it would have been wise to remove the right kidney

primarily.

Case LXXXVIII (Hospital Reports, 1905, p. 167).

—

Left

hydronephrosis; calculus; atrophy of right kidney; uremia; left

nephrotomy; right nephrectomy; death.

Fanny I., aged twenty-six years, admitted September 5, 1903.

Forty-eight hours before was suddenly taken with agonizing pain

in left lumbar region. Passed no urine within last twenty-four

hours, nor did catheter draw any urine. On admission: internal

organs normal. Rigidity of left half of abdominal wall. A
smooth, rounded, tender mass in left hypochondriac and lumbar

regions. Bladder empty. General condition bad; anxious face.

Pulse, no, good; temperature, 99° F. Immediate nephrotomy

of left side. Renal pelvis dilated", contained stones. Paren-

chyma thinned. Stones removed. Drainage. Reacted well,

but general condition and pulse deteriorated, while secretion of

urine, comprising thirteen ounces on September 6, amounted

to seven ounces on September 7, and on September 9 there was

complete anuria. Increasing uremia.

September 9. Rieht kidney exposed. After considerable

search a small, round, soft mass, about two inches long and

one inch wide, connected with the ureter, was identified as

the remnant of right kidney. This was extirpated. Uremia

was relieved, sufficient quantities of urine escaped through

the external wound, and were withdrawn by catheter. But,
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unfortunately, both wounds became infected, and extensive

necrosis of the tissues followed.

September 22. Death occurred, caused by sepsis.

Case LXXXIX (Hospital Reports, 1905, p. 170).

—

Hydro-

nephrosis; nephrectomy; cure.

Betsie K., aged nineteen years, admitted November 2, 1903.

Present illness, similar to another attack six months ago, was

of two weeks' duration. Had pain in right side and back, chilly

feelings and nausea. On admission: General condition good,

internal organs normal. In right flank large, movable, smooth,

tender mass. Urine contained a faint trace of albumin, was

otherwise normal. Temperature and pulse normal.

November 6, 1903. Exploration revealed enormously dis-

tended kidney and pelvis; there was hardly any trace of

parenchyma. Removal of the organ. Uninterrupted recovery.

December 12. Discharged cured.

Case XC (Hospital Reports, 1905, p. 170).

—

Hydronephrosis

of right kidney with congenitally narrow ureter; nephrectomy; cure.

Sarah S., aged twenty-five years, admitted March 30, 1904.

Illness of two to three years' duration, with weekly attacks of

headache, nausea, and constipation. On admission: General

condition good, internal organs normal, right kidney palpable.

Temperature, 103° F.; pulse, 120. Urine normal.

April 2. Exploration revealed enlarged kidney, pelvis much

distended, ureter exceedingly small, cortex very thin, here and

there cystic. As smallness of ureter precluded any plastic

measure, kidney was removed. Uninterrupted recovery.

April 26. Discharged cured.

Case XCI (Hospital Records, 1898, ii, p. 794; 1899, i, p. 487).

—Hydronephrosis of right side; pyelonephritis; nephrotomy;

nephrectomy; cure.

Mary L., aged fifty years, Russian, admitted November i,

1898. Ten children. Fifteen years ago sharp attack of pain in

right side. Since then more and more frequently recurring

attacks; nine attacks of renal coKc in the last three months.

Cloudy urine, frequent voiding, loss of flesh and strength. Right
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kidney palpable, enlarged and painful. Urine: 1024, acid, turbid,

albumin, no sugar, much pus. Cystoscopy: moderate cystitis.

Declined puncture.

November 17. Discharged.

January i, 1899. Readmitted. Since discharge had several

attacks of colic with chills, high fever, and sweating. Temper-

ature, 98.6 F°. Swelhng in right lumbar region much increased

in size.

January 13. Cystoscopy. Left ureter normal. Orifice of

right ureter congested; escape of turbid urine observed.

January 17. Nephrotomy. Incision liberated large quantity

of turbid urine. Drainage to reduce size of tumor.

February 17. Typical nephrectomy, separate ligation of

vessels. Ureter found much dilated; sewed into wound for

drainage.

March 20. Ureter dry, inverted, and buried.

March 26. Discharged cured.

Case XCII (Hospital Records, 1906-07, viii, p. 822).

—

Con-

genital subcapsular hydronephrosis; nephrectomy; death.

Isidor G., aged nine months, admitted September 23, 1907.

Was born apparently healthy. Two months ago had severe

attack of high fever, lasting twelve days. Since then continuous

evening fever. Since two weeks much straining both ^t defeca-

tion and urination, the latter being very frequent. Lately

mother noticed swelHng in right loin. On admission: in right

side of abdomen a mass extending from costal border to Poupart's

ligament, and inward to median Hne. Abdominal muscles

not rigid, mass not tender, not fluctuating. Per rectum, mass

can be felt two inches above sphincter. Aspiration drew a

clear fluid, reaction neutral, color amber, containing urea and

pus cells.

October i, 1907. Nephrectomy. Exposed tumor was

evacuated by trocar puncture. In liberating the ventral

aspect of the mass, a fluctuating, thin walled sac was exposed,

from which the ureter was seen emerging. This sac was

closely adherent to the main mass, being evidently the
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distended pelvis. After ligation of vessels, the tumor was

removed. Examination of specimen demonstrated the presence

of a subcapsular hydronephrosis. A patulous defect of the

parenchyma communicated with a large space between cortex

and proper capsule. The capsule was stripped up from the

kidney, except where it was attached externally to the pelvis.

Ureter congenitally small, its caliber not more than i mm. in

diameter. Patient died two hours after operation in profound

shock.

Case XCIII (Hospital Records, 1908-08, vii, p. 947).

—

Pyo-

nephrosis of right side from infected hydronephrosis; nephrotomy;

secondary nephrectomy; temporary cure.^

Louis N., aged fourteen years, school-boy, American, admitted,

September 14, 1907. Three years ago was operated on at Vienna

for spina bifida. Incontinence of urine since birth. For last

four weeks had been in another hospital, where instrumental

examination of bladder was done under anesthesia. Directly

after, high fever (103° F.) set in, whereupon he w^as transferred

to Mt. Sinai Hospital. On admission: Complains of sharp pain

in right loin, where a very tender mass, the size of a large apple,

can be palpated. Temperature, 104° F.: pulse, 118. Urine:

amber, turbid, alkahne, 1008, loaded with pus. September 19.

Right nephrotomy and drainage. Specimen: cotex studded

with a number of small abscesses. Pelvis dilated and filled with

pus; parenchyma pale, very scanty. Cystoscopy impossible on

account of incontinent bladder.

December 19. Left kidney exposed and found to be of normal

size and shape.

December 26. Right nephrectomy. Large, lobulated kidney

with congested, flabby pelvis.

January 30. Ligature came away.

February 4, 1908. Discharged improved, with healed wound.

Urine: amber, clear, 1012, no pus corpuscles, granular casts.

Had gained considerable flesh; incontinence unchanged.

1 June, 1908, readmitted with uremia; died eighteen haurs after admission.
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Case XCIV (Hospital Records, 1909-10, x, p. 147 1).

—

Calcu-

lous hydronephrosis of left side. Nephrectomy; cure.

Herman G., aged twenty-nine years, paper cutter, American,

admitted July 3, 1910. Sudden onset of hematuria two months

ago, persisting ever since; very profuse while patient is up and

about; moderate while he is recumbent. Urinates every three

hours. No pain of any kind; no fever or chills; no vomiting,

but had lost twelve pounds in weight. On admission: marked

anemia, hemoglobin, 39 per cent. Large mass in left loin, is

not tender; fluctuating and very movable. Temperature, 100° F.

;

pulse, 84. Urine red, turbid, neutral, full of red blood cells,

no casts. Urea, 4^ grains to ounce. Cystoscopy: bladder and

ureteral orifices normal. Left ureter: discharging bloody urine,

alkahne, urea, 0.7 per cent; right ureter: amber, clear, acid,

urea, 3 per cent. Radiograph: two shadows in left kidney.

July 7. Exposure of left kidney by oblique incision. Punc-

ture withdraws large quantity of bloody urinous liquid. Easy

delivery. Individual ligature of vessels and ablation. Uninter-

rupted recovery.

July 20. Discharged cured.

Pathological Report. Hydronephrosis, two pelvic stones

A small area of parenchyma left near lower pole.

Causes of Deaths

1. Uremia (patient admitted with this condition).

2. Secondary infection of sinus and peritonitis.

3. Operative shock (patient an infant).

Neoplasms

Statistics
Cases. De.iths.

Cystic adenoma i i

Sarcoma 7 2

Hypernephroma 7 4
Carcinoma 3 1

Totals 18 8

Mortality, 44.4 per cent.
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Operative shock

Peritonitis .

Pneumonia .

Relapse . . .

Total

Causes of Death

2

I (transperitoneal nephrectomy for

hypernephroma)

I (eoileptic patient)

4

The discouraging figures of our table show that nearly one-

half of the patients operated upon for neoplasms have died.

One-half (4) of the deaths followed directly after operation,

and these must be attributed either to traumatism or to infection

caused by the interference. The other half of the deaths (4)

was due to a more or less rapid return of the disease itself.

Furthermore, as the histories of the patients discharged as

''cured" were not followed, there is no proof whatever of

the permanency of their cures. On the contrary, it may be

assumed the relapses have occurred among these also.

The correctness of the diagnosis of "sarcoma" in some of

the cases of older date may properly be questioned. Probably

some of these would be classed today as hypernephroma.

The following case may serve as a good example illustrating

the value of the principles of technique that were described

in the first part of this essay, whenever the surgeon has to deal

with a large and solid renal tumor.

Case XCV (Hospital Records, 1896, ii, p. 98).

—

Adeno-

sarcoma of right kidney; nephrectomy; cure; relapse; death.

Dora G., aged five and a half years, American, admitted

June 13, 1896. Complained for six weeks of pain in right loin.

The parents discovered a rapidly growing sweUing there. No
fever, no urgent or frequent urination. Lost flesh and strength.

On admission: a well-grown child, emaciated and anemic. Sub-

cutaneous veins of right flank and abdomen much distended.

In right loin a somewhat movable, ovoid, semifiuctuating,

smooth tumor, extending from diaphragm downward to below
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anterior superior spine, and inward to median line. Temper-

ature 99.4° F.; pulse, 96. Urine: clear, amber, acid, 1020,

no albumin, blood, or pus. Inflated colon does not traverse

median line; it is all situated in left half of belly.

June 22. Nephrectomy. Incision from margin of erector

spinae, running obliquely forward four inches beyond median

line, practically bisecting the trunk. Intestines were gathered

into a large, wet, hot napkin and securely held by an assistant.

The posterior parietal peritoneum was intimately adherent to

anterior aspect of the friable tumor; the cecum and transverse

colon were displaced far downward and toward the left side.

The stripping of the peritoneum from the anterior aspect of the

tumor was attempted, but given up on account of the certainty

of rupturing into the tumor. Hence, the parietal peritoneum

was divided longitudinally along its reflection upon the tumor;

then the tumor was everted sufficiently to make another incision

close to and parallel with the displaced transverse and ascending

colon. Above and below, these two incisions were connected

by semi-elliptic incisions, thus circumscribing the entire adherent

area of the peritoneum. The cecum and colon were now easily

gathered into the napkin. Thus the vena cava came into full

view. This being followed upward the renal vessels were readily

encountered and tied off. The blood supply thus being under

control, the tumor was rapidly shelled out of the fatty capsule,

adherent portions being tied en masse and divided. A rent

of the vena cava caused by the tearing of a small inosculating

vein was closed by running catgut suture. The defect in the

parietal peritoneum was rapidly closed by a running suture,

then most of the abdominolumbar wound was sewed up by

through-and-through silk sutures, a gauze packing being left

in its posterior angle, draining both the situs of the vessels

and the peritoneal cavity. The deep shock was successfully

overcome, and the child*made an uneventful recovery.

September 6, 1896. Discharged cured.

March, 1907. Readmitted, with relapse, to which patient

succumbed.
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Case XCVI (Hospital Records, 1898, i, p. 580).

—

Large

round-celled sarcoma and calculus of right kidney; nephrectomy;

improvement; relapse in wound; general sarcomatosis; death.

Joseph M., aged forty-eight years, clerk, German, admitted

November 5, 1897. Twenty years ago sharp attacks of pain

in right side; these again ten years ago; since then every few

rnonths similar attacks, which have become more severe and

frequent the last four months, with fever and difficult, painful

urination. Night sweats. In right lumbar region large, elastic,

solid tumor, reaching four fingers below ribs. Moderate fever.

Urine: acid, 1013, albumin, pus, no blood.

November 8. Cystoscopy. Right ureteral opening intumes-

cent, jet of cloudy urine escaping from it. Left ureter normal.

November 23. Nephrectomy. After delivery, large ovoid

stone was felt in dilated, thickened pelvis of kidney. Peritoneum

stripped back from reflection until six inches of vena cava were

exposed. Renal vein and artery exposed and tied off. Ureter

divided. No shock, httle hemorrhage. The stone weighed 97

grams. Uneventful recovery from operation. Wound healed

except where drainage had been employed, from which grumous

material began to escape early in February, 1898. Patient

gaining in weight, though relapse was evident.

March 17. Physical signs of pulmonary deposit.

April 30. Patient died.

Case XCVII (Contribution, loc. cit., p. 698).

—

Hyperneph-

roma of right, pyelitic kidney; nephrectomy; cure.

I. D., peddler, aged forty-four years, had been suffering for

eight months from frequent exhausting hematuria, no history

of traumatism. Operation, proposed in October, was dechned.

January 19, 1897. Readmitted. In right loin of anemic and

emaciated man, a movable nodular tumor; not painful to touch;

did not fluctuate. All other organs normal. Urine: sufficient,

acid, 102 1, much pus, a few red blood corpuscles, much detritus

in glairy mucus. Left kidney not felt.

January 22. Cystoscopy. Vesical mucous membrane normal.

Massage along the course of right ureter caused a cylindrical
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plug of consistent pus to escape from orifice of same ureter.

Left ureteral orifice normal, repeated escape of clear urine from

it seen. Vermicular material gained from right ureter came

away through catheter passed after cystoscopy; it consisted

of pus, mucus, and blood.

January 26. Nephrectomy. Vessels of pedicle and the

ureter separately tied. HeaUng uneventful.

February 28. Discharged cured.

Pathologist's report: Pronounced alveolar arrangement of

sarcomatous elements, which derived their origin from endo-

theHum of smaller vessels of kidney.

Case XCVIII Hospital Reports, 1899, p. 215).

—

Sarcoma of

left kidney; nephrectomy; cure.

Max R., aged forty-eight years, admitted September 29, 1898.

During last three months noticed a gradually increasing,

painful growth in left lumbar region. General condition poor.

In left lumbar region large, hard, smooth, movable, tumor,

extending downward to ihac crest, divided by a transverse

ridge into an upper and lower half. Moving with respiration;

colon to its inner side. No fluctuation. Urine: alkaline, 1018,

no albumin or formed elements. Slight febrile reaction (99°

to 100° F.).

October 3. Exploratory celiotomy at outer edge of left rectus

muscle. Tumor found to be the left kidney. Peritoneum closed,

then, together with colon, peeled away from the lateral abdom-

inal wall. Enlarged kidney was brought into wound with

difficulty, pedicle ligated, organ ablated. Uneventful re-

covery.

October 20. Discharged cured. Kidney: little of parenchyma

remaining; sarcomatous tissue, degenerated in places.

Case XCIX (Hospital Records, 1897, i, p. 7,g^).Sarcoma

of right kidney; nephrectomy; cure.

Isadore D.,aged forty-seven years, salesman, Russian, admitted

January 19, 1897. Long standing hematuria; noted swelling

January, 1896. Urination painful, not frequent. Urine neutral,

1018, albumin and pus. Had lost flesh, but regained some.

Am Surg 7
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Physicar condition fair and normal, except for large, firm,

lumbar tumor.

January 26, 1897. Nephrectomy. Oblique incision extending

from tenth rib to three inches below and outside of umbiHcus.

Elastic ligature. Packing and suture. Uneventful recovery.

February 19. Ligature came off.

March 3, 1897. Discharged cured.

Case C (Hospital Records, 1898, ii, p. 945).

—

Sarcoma of left

kidney. Nephrectomy; cure.

Max R., aged forty-eight years, presser, Russian, admitted

September 29, 1898. Three months ago noticed painful swelling

in left loin. Loss of flesh on left side; from ribs to ihac spines

was a hard, smooth, movable tumor, lower portion more

prominent; moved with respiration. Colon was overlying it.

No fever. Urine negative.

October 2. Nephrectomy. Probatory incision along left

rectus border demonstrated retroperitoneal situs of tumor.

Closure of peritoneum. External incision enlarged upward to

costal border and downward to within two inches of ilium.

Peritoneum reflected forward and separated from tumor. Vas-

cular adhesions clamped and tied. An incision vertical to first

incision, extending backward into loin, was added. Delivery,

ligature of vessels and ureters, and ablation. Closure of wound

with drainage. Uneventful recovery.

October 20. Discharged cured with small sinus.

Pathological diagnosis: Round-celled alveolar sarcoma.

Case CI (Hospital Reports, 1901, p. 194).

—

Sarcoma of right

kidney; nephrectomy; cure.

Jacob S., aged thirty-seven years, admitted May 8, 1900.

Four months ago began to have severe pain in right lumbar

region, radiating over whole upper abdomen, with vomiting.

Pain continued more or less severe, but vomiting has not recurred.

For six weeks urination frequent, not painful. During last two

weeks urine bloody; pain radiating to the right groin. Denied

gonorrhea or syphiHs. Urine: red, acid, albumin, faint traces

of bile, no indican, urea 10 grains to ounce; red and white blood
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cells, epithelial cells, mucous shreds, hyaline and granular

casts.

May II. Cystoscopy. Trigonum congested about both

ureters. Harris segregator: bloody urine from both sides.

June 5. Right nephrectomy. Last rib resected. Kidney

very large, the seat of tumor extending toward median line.

Pedicle tied with silk. Tumor found to come from lower part

of kidney; upper part apparently healthy. The following day

icterus and tenderness in right side of the abdomen; this

disappeared in a few days.

July 7. Wound almost healed; urine normal; discharged cured.

Case CII (Hospital Reports, 1903, p. 168).

—

Hypernephroma

of right kidney; nephrectomy; cure.

Yette E., aged fifty-six years. Present trouble began four

months ago with sharp pain in right lumbar region, radiating

downward to groin, accompanied by hematuria. Had to stay in

bed for several days during attack. Since then similar seizures

have appeared at shortening intervals. Patient visibly losing

strength and flesh.

June 2, 1 90 1. Admitted: General condition: well nourished;

anemic. Temperature and pulse normal. Skin slightly icteric.

Internal organs normal, except heart, which showed soft blowing

murmur at apex, extending over pulmonic area, large nodular

mass was occupying right loin, extending forward to within

one inch of umbiHcus. It could easily be manipulated bimanu-

ally, was fairly movable, and lay retroperitoneally. Urine

between 25 and 35 ounces daily: albumin, many red cells, no

pus, no elements suggestive of neoplasm.

June 3. Multiple aspirations: only blood was obtained.

Temperature and pulse normal.

June 7. Nephrectomy. Vessels separately deligated. Unevent-

ful recovery.

June 28. Ligature came away.

July 28. Discharged cured.

Case CHI (Hospital Reports, 1905, p. 175).

—

Congenital

cystic adenoma of right kidney; nephrectomy; death.
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Helen R., aged six months, admitted July 4, 1904. The baby

was well until six weeks before, when mother noticed that

abdomen was becoming large and tender. Urination normal.

On admission infant well nourished.- Internal organs normal.

Abdomen much enlarged, owing to presence of large, smooth,

firm, elastic tumor, which occupied right loin, extending from

free border of ribs to pelvis, reaching over to left umbilical

and hypogastric regions. Urine normal.

July 4, 1904. Nephrectomy. Tumor easily removed by

combined lumbar and abdominal incision, after size had been

reduced by evacuation of fluid contents. The operation lasted

about twenty minutes, but in spite of all precautions to prevent

shock the child died therefrom two hours after operation.

Case CIV (Hospital Records, 1904-05, iii, p. 507).

—

Hyper-

nephroma of right kidney. Nephrectomy; death.

Mendel A., aged forty-six years, engraver, Russian, admitted

January 5, 1905. For the last year noticed weakness, pallor,

and loss of flesh; eight months ago noticed sweUing in right

flank, which became painful. Urination normal. Poorly nour-

ished, very anemic and cachectic. Pulse hard, arteries scle-

rosed. Scaphoid belly. In the right lumbar space, down to iliac

crest, was a large, hard tumor, freely movable, colon passed in

front of it. Urine normal and ample.

January 7. Nephrectomy. Posterior parietal peritoneum

removed with tumor, gap closed with suture. Separate ligation

of vessels. Specimen: 4^x5x3 inches. Hypernephroma, to

which is attached a normal kidney.

February 14. Relapse of tumor in right loin.

February 22. Fungus growing out of wound.

March 10. Died of exhaustion.

Case CV (Hospital Records, 1904-05, iii, p. 508).

—

Carcinoma

of left kidney. Nephrectomy; cure.

Dora E., aged forty-nine years, housewife, Russian, admitted

November 26, 1904. Gradual weakness and loss of flesh since

one year; anemic; systoHc murmur. In left loin a huge, movable

mass extending downward to ihum and laterally to midclavicular
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line. Temperature and pulse normal. Urine: 1020, acid; urea,

10.2 per cent.; casts, scanty pus.

December 12. Nephrectomy. Resection of eleventh and

twelfth ribs. Difficult excision. Elastic ligature en masse. Ral-

lied well from operation. Ligature came away on twenty-sixth

day. Gradual, slow closure of wound. Gradual improvement

of general condition; complained, however, of much pain in loin.

March i. Discharged with short sinus discharging scanty

secretion.

Case CVI (Hospital Records, 1905-06, vii, p. 701).

—

Hyper-

nephroma of left side. Nephrectomy; death.

Morris S., aged forty-four years, shoemaker, Russian,

admitted November 3, 1905. Ten months ago began to have

dull pain in left loin. Four months ago tumor appeared; since

has lost thirty pounds in weight and has become weak. Urina-

tion frequent. On admission: apparent bulging of left loin and

hypochondrium. A hard, soHd, somewhat movable tumor

extends from costal border downward to below level of umbili-

cus, and inward to within three inches of median line. Urine

normal.

November 4. Nephrectomy. Elastic ligature. Pathological

diagnosis: hypernephroma. Before the wound was healed

(that is in the middle of December) evidences of a relapse

were incontestable. Fungoid masses filled up the wound and

involved all the structures of the loin.

February 23, 1906. A fecal fistula made its appearance.

March 4. Patient died.

Case CVII (Hospital Records, 1906-07, vii, p. 853).

—

Hyper-

nephroma of left kidney; nephrectomy; peritonitis; death.

Isidor S., aged forty years, carpenter, Roumanian, admitted

August 14, 1907. In April, after alcohoHc self-indulgence, passed

bloody urine; the same night passed bloody urine twice again.

Then passed no urine whatever for twenty-four hours, feehng

sharp pain in left loin. Since then frequent hematuria and

renal colic; pain radiating into left testis. On admission: well-

nourished, healthy looking man. In left loin and hypochon-
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drium a firm, rounded, and somewhat movable tumor, of the size

of a large potato.

August 19. Transperitoneal nephrectomy. Incision through

left rectus; posterior peritoneum divided outside of colon.

Easy development of tumor and separate hgature of vessels.

Drainage through stab in the loin. Closure of two peritoneal

incisions and abdominal parietes. Pathological report: hyper-

nephroma.

Much distention and incessant vomiting of dark material

followed after a fairly good first day. Lavage and attempts

at reducing distention by enemata failed to bring reHef.

August 21. Patient died. No autopsy could be secured.

Case CVIII (Hospital Records, 1907-08, viii, p. 954).

—

Adenosarcoma of right kidney. Transperitoneal nephrectomy;

cure.

Solomon S., aged twenty-two years, clerk, Russian, admitted

March 19, 1908. Two years ago patient accidentally noticed

a small, hard, movable mass in right loin, which has steadily

grown in size. Four weeks ago noticed pain; since then tumor

has grown more rapidly. No urinary disturbance, no fever.

On admission an oval, hard nodular mass, in right loin, beginning

from border of ribs, extending downward to crest of ihum, and

inward to median Hne. It is shghtly movable, not painful to

touch. Temperature, 101° F.; pulse, 96. Urine : amber, clouded,

acid, 1025, no blood cells, a few white blood corpuscles. Cyst-

oscopy. Bladder and ureteral orifices normal. Right ureter:

no urine, only amorphous material. Left ureter: traumatic

hemorrhage; urea, 2.2 per cent.

May 21. Transperitoneal nephrectomy. Incision eight inches

long through right rectus. Peritoneum again divided at external

border of ascending colon, which was stripped toward the

middle of the body. Ligation of ureter, exposure of inferior

vena cava, which led to pedicle. Ligature of renal veins and of

two renal arteries. Removal of a number of large and hard

glands, which lay close to inferior vena cava, some of them

high up under diaphragm. Lumbar drainage through counter-
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incision. Closure of peritoneal and external incisions. Specimen:

kidney-shaped tumor the size of a muskmelon, upper pole

still containing normal renal parenchyma. Pathological report:

mixed tumor, myosarcoma and adenosarcoma. Uneventful

recovery.

June 7, 1908. Discharged cured.

Case CIX (Hospital Records, 1909-10, x, p. 1467).

—

Hyper-

nephroma of left side. Nephrectomy; pneumonia; death.

CeKa D,, aged fifty years, housewife, Russian, admitted

August 22, 1 9 10. Four weeks ago, while at sea, had first attack

of sharp pain in left loin and iliac fossa with vomiting; the attack

lasting four days. Lost 20 pounds. No urinary disorder. On
admission: Mitral insufficiency and stenosis. Temperature,

101° F.; pulse, 100;* respiration, 24. Urine: amber, cloudy,

acid, 1018, a few white blood cells, no albumin or sugar. In

left loin and hypochondrium a large smooth, globular, and

very movable mass.

August 30. Nephrectomy. Easy extracapsular operation,

with individual ligature of vessels. Specimen: tumor the size of

a child's head. A strip of kidney tissue stretched over convexity

of tumor. Pathological report: hypernephroma. A sharp

bronchopneumonia set in on second day after operation.

September 7. Patient very restless and at times violent,

requiring restraint. After spells of violent excitement falls

into drowsiness verging on coma. Refuses nourishment, is

nourished by gavage.

September 11. During a fit of violent tossing the wound,

seemingly healed, was torn open.

September 18, Continued irrationality.

September 24. Wide area of dulness at base of right lung.

Temperature 105° F. General convulsions followed by coma.

October 3. Died of pulmonary edema.

Case CX (Hospital Records, 1909-10, x, p. 1470).

—

Adeno-

carcinoma of left kidney; transperitoneal lumbar nephrectomy; cure.

Blanche K., aged ten and a half years, schoolgirl, American,

admitted August 21,1910. Two weeks ago felt sharp pain in left
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loin. Urination normal. On admission: pulse and temperature

normal. Large, hard mass, slightly movable, extending to

beyond median line of abdomen and below level of umbilicus.

Urine: amber, clear, acid, 1026, a few white blood corpuscles;

urea, 3.8 per cent. Cystoscopy. Both catheters easily passed.

Right side: abundant urine. Left side: no secretion whatever.

Pirquet negative. Radiograph : no stones, homogeneous shadow.

August 29. Long incision with convexity to median line.

Peritoneum opened. A large plexus of distended veins seen

under peritoneal covering of tumor. These were ligated and

adherent peritoneum was removed, together with tumor. Indi-

vidual hgature of vessels; uneventful recovery.

October 3, 1910. Discharged cured. Specimen: Size of

man's head. Pathological report: papillary adenocarcinoma.

Case CXI (Hospital Records, 1910-11, ii, p. 1297).

—

Nephro-

lithiasis; nephrolithotomy; carcinoma of right kidney; nephrec-

tomy; death.

Abram G., aged forty-eight years, tailor, Russian, admitted

December 19, 1910. Four months prior to this admission,

nephrolithotomy was done at this hospital. No evidence of

neoplasm at that time. Since discharge, continuous pain in

right loin, radiating to crest of ilium. Urination frequent, not

painful. Urine: clear. One month after discharge, hematuria

lasting one night, with urination every five minutes. Six weeks

later similar attack; w^orm-like blood clots passed. No fever.

Since four weeks sinus opened in scar with scanty discharge.

On admission: large, hard, irregular mass, size of fist, in right

loin. Temperature, 100° F.; pulse, 80. Urine: cloudy, amber,

acid, 1020, no albumin or sugar, occasional red blood corpuscles.

No cystoscopy. Radiograph: no evidence of calculus.

December 22, 19 10. Reopening of oblique scar. Kidney much
enlarged, cystic at up^er, very solid and hard at lower pole.

Last rib resected. Cyst evacuated; 500 grams of bloody fluid

withdrawn. Difficult liberation of lower pole. Elastic mass

ligature. Very large kidney consisting in its upper two-thirds

of a multilocular retention sac; in its lower third of a hard,



gerster: address of the president 105

solid tumor. Duration of operation, one hour and ten minutes.

Deep shock.

December 23. Patient died twenty-four hours after operation.

Case CXII (Hospital Records, 1910-11, p. 1299).

—

Hyper-

nephroma of left kidney; nephrectomy; cure.

Abe F., aged forty-one years, butcher, Austrian, admitted

March 8, 191 1. Since three days dull pain in left loin, which

grew into paroxysmal attack with chilliness and vomiting.

Twelve hours before attack passed bloody urine. No frequency of

urination. On admission: temperature, 101.6° F.; pulse, 104.

Neither of the kidneys can be palpated. Urine: clear, amber,

acid, 1025, no tubercle bacilli, no sugar, no albumin; many red

blood cells; no casts.

March 13. Cystoscopy. Left side: loaded with red blood

corpuscles; right side: clear. Radiograph: no evidence of

calculus.

March 16. Nephrectomy. The high situation of the tumor

made it inaccessible through usual oblique incision, hence a

second vertical incision exposed the eleventh and twelfth ribs.

These were resected, whereupon it was found that the enlarge-

ment of the kidney mainly involved its upper pole. Reflection

of peritoneum stripped back: exposure of vessels; individual

ligature. Delivery of tumor. Specimen: kidney was of normal

size and shape, and formed the lower pole of the mass. Upper

part of the mass was the size of a fist. Pathological report:

mixed tumor. Hypernephroma and spindle-celled sarcoma.

Uneventful recovery.

March 29. Discharged cured.



BLOODLESS SURGERY OF THE LIVER

AN EXPERIMENTAL STUDY OF THE POSSIBILITY OF EXCISION OF

MAXIMUM AMOUNTS OF LIVER TISSUE, WITH THE USUAL

INSTRUMENTS AT HAND IN ANY HOSPITAL

By JOHN R. McDILL, M.D.
MILWAUKEE, WIS.

The object of this research is to contribute something to the

development of practical methods of dealing with the most severe

injuries of, and with the wounds resulting from, extensive operation

on the liver, employing only the means at hand in the usual

surgical armamentarium.

Although hundreds of operations, since Lin's successful partial

resection in 1886 on the liver, have been reported with a steadily

decreasing mortality, it can still be said that surgery of the liver

is an imperfectly developed field. From the beginning liver surgery

has been feared and shunned on account of hemorrhage, and today

notwithstanding the numerous and ingenious methods of hemo-

stasis devised, the only remaining obstacle to the general applica-

tion of surgery of the liver carried to its physiologic limit is

hemorrhage. The many hemostatic methods invented and the

combinations of them were born of a necessity of treating special

lesions in different parts of the liver, consequently few if any pro-

cedures or combination of them are applicable to all lesions, nor

will they always allow of closure of the abdomen which some

deem of so much importance.

THE PHYSIOLOGIC LIMIT TO RESECTION OF LIVER TISSUE AND

THE EFFECT OF TEMPORARY ARREST OF CIRCULATION

IN THE ORGAN

Gliick in 1890 found that one-third of the liver could be sacrificed

without detriment, and in 1889, 1890, 1895, Ponfick's experiments
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showed that about 40 per cent, of his animals could live after seven-

eighths of the organ was removed. He was the first to recognize

the marvellous vegetative power of the liver, and after removing

three-fourths of it he observed that it would regenerate to four-

fifths of its normal weight in a few months and in some cases to

its full weight; also that the secretion of bile was not affected to

any noticeable extent. Among the 100 unreported liver abscess

cases in my Philippine service, the following illustrates this power

of regeneration in man:

Roman P. H., aged twenty-four years, cook, Hght battery, 6th

U. S. Artillery, was operated upon in Manila for a large solitary

abscess of the liver in September, 1900; until the end of November
the amount of mucopus, full of motile amebas, which was dis-

charged daily, was almost incredible; the very voluminous dressings

became saturated every eight hours, the discharge would overflow

into the bed and, at times, soak through the mattress and drip

onto the floor; through the large anterior opening a sound 26 cm.

(10 inches) long could be waved about in the cavity in all directions,

showing that there was but a mere shell of liver tissue left; the

temperature from the beginning ranged irregularly from just

above normal to between 102° and 103° F., until the end of No-

vember, when it occurred to Surgeon Douglas Duval, U. S. A:, to

suggest the use of a one to one-thousand quinia solution to irrigate

the cavity. The patient had become waxy in appearance, and

was quite helpless from debility, but improved immediately after

beginning the quinia irrigations and was able in one month to

go on the hospital ship on a voyage of recuperation, from which

he returned in two months apparently well, with a regenerated

liver, and returned to duty a few weeks later. The army records

show that this man was finally honorably discharged December

23, 190 1, in good health.

J. Hogarth Pringle^ reported, in 1908, that he employed digital

compression of the portal vein at the foramen of Winslow, which

completely arrested all bleeding from an extensive laceration of

the liver, and in pursuing the subject was surprised to find that

Ponfick and others had had disastrous results from obstructing
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the hepatic and portal vessels in their experimental animals, and

that Langenbuch stated that the death of the animal occurred

almost at once, from collapse in some, or within a few hours in

others, apparently owing to stagnation of blood in the portal area.

Pringle, employing rabbits anesthetized with chloroform, as Ponfick

had done, clamped the portal vessel with narrow pressure forceps,

the blades of which were covered with rubber tubing, for from

one hour in one case to long enough in three others to permit

amputation of a lobe. The circulation was completely controlled,

and the only change that occurred in the intestines by the end of

the hour was that in color they were possibly a little darker than

when the abdomen was first opened; all of the four animals recov-

ered and developed no untoward symptoms; they were killed on

the fourth day and nothing abnormal was found. After his experi-

ments Pringle had two clinical cases with Uver rupture and con-

trolled the circulation by digital pressure during the operations.

Ponfick proposed, and Langenbuch seconded, a plan of avoiding

dangerous congestion of the intestines following temporary obstruc-

tion to the portal circulation, of preliminary temporary ligature

into the superior and inferior mesenteric arteries. This procedure

is surely impractical in all severe traumatic cases, and experience

so far does not show the necessity for it in other cases.

In a series of experimental work on animals that I had started

in February before leaving Manila, and which was discontinued

after I left, the first three dogs, under ether anesthesia, recovered

from a 20 to 30 minute arrest of all circulation in the liver; they

were killed ten days later and the postmortem examinations

showed no lesions. I am informed that a few other dogs died at

once or within a few hours, but no particulars were given.

During the application of the clamp, the intestines of the first

three dogs, within a few minutes became slightly bluish in color,

which color deepened with increasing portal congestion until at

the end of 20 and 30 minutes the color was dark and small subperi-

toneal extravasations of blood appeared especially on the stomach,

the liver became markedly softer and paler in color; upon remo\ing

the clamp the liver rapidly regained its normal color and con-
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sistency and the congestion of the gastro-intestinal canal sub-

sided. Many carefully observed exper'ments under ether shou d

be made along this line before we can lay down any rules or be at

all sure of our premises in employing this radical procedure.

THE PRESENT METHODS OF HEMOSTASIS

Hemostatic procedures to meet special conditions are too well

known to need more than mention, and consist of the cautery and

steam which are unsatisfactory; mass ligatures, vessel ligation,

rubber, gauze, and silk ligatures as constrictors; suturing of the

liver to the abdominal walls and into the abdominal wound;

omentum plastic; compression clamps; tampon; combined cautery,

tampon and suture. Kousnetzoff and Penski, in 1894, introduced

a decided improvement upon former methods by passing a double

thread on blunt needles back and forth through the liver some"

distance above the line of resection leaving the sutures slack

between the points of insertion; these threads are cut and the ends

tied producing gentle pressure, controlling hemorrhage. They

then ligated or circumstitched the larger vessels in the cut surfaces;

for wounds of excisions of a portion of a surface they recommended

a continuous suture with a gauze packing below. Ceccherelli and

Bianchi introduced their whalebone strips and later decalcified

bone plates on the upper and lower surfaces of the Uver, and then

sutured through them compressing the wound margins, leaving

the ends long and ligating them over the cut surfaces. Carl Beck,

in 1902 dropped back into the abdomen strips of abdominal wall left

attached at one end from each side of the abdominal wound and used

them as supports for the suture material. Kocher, in 1902, used com-

pression forceps, crushing the Uver substance and removing them

in twenty-four hours. In 1905 Cullen used overlapping mattress

sutures i cm. from the line of section including all of the liver

tissue. Payr and Martina^ introduced their absorbable magnesium

plates in 1905 through which catgut sutures were passed back and

forth, a measure of practical value but not usually on hand. Dr.
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Jacob Frank, in 1905, developed a plan of converting the broad raw

surface left by the V-shaped resections into troughs by taking out

of each side a wedge-shaped piece; the flaps of each side were then

sutured together leaving a notch where the V-shaped piece was

removed. Dr. Wm. J. Gillette^ controlled hemorrhage by passing

sutures from within entirely through the liver substance and then

through the abdominal wall, making exit between the ribs after

the manner of a staple, and tied them firmly on the cutaneous

surface; gauze packing he found did not stay where placed. Dr.

M. Stamm^ used cartilage plates from the scapula of the calf

for liver and spleen suture. Stamm began using his plates in 1891

when Connell and Senn introduced the decalcified bone plates in

intestinal surgery. They are taken from the cartilaginous portion

of the scapula of the calf, which can be made ready at once and

can be easily cut in any shape desired. Wm. E. Schroeder,^ in

1906, reviewed completely the progress of Hver hemostasis; reports

cases, resections, sutures, etc., to that date; reference should be

made to Schroeder's article for greater particularity as to the

technique of the various operations; each procedure is carefully

described and fully illustrated. Thos. S. Cullen,^ in 1907, claims

great value for KousnetzofT's blunt liver needles which push

the vessels to one side. The ordinary probe with an eye in one

end answers the same purpose. Professor Dr. Garre, Breslau,^

in 1907, states that no method can be introduced into practice

unless it can be executed with the usual means, which every oper-

ator has at hand; calls attention to the loss of time and blood in

relying upon the cautery, steam, etc.; to the fact that the vessel

walls are firm enough for isolated ligature, and as Auvray showed

they are elastic enough to be drawn out i cm. ; that it is a mistake,

when the liver is normal or soft and the blood pressure low to tie

sutures too tightly; prefers fine silk to catgut for ligations and

large catgut for deep sutures. Garre has cut into the liver 10 to

14 cm. (4 to 6 inches) from the edge in some of the resections;

he always closes the abdomen and attributes great importance

to this step; is careful not to stretch the vessels in cutting

through the liver so that they will not retract into the liver
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substance and make hemostasis difficult; to vessels cut obliquely he

applies circular suture. J. Hogarth Pringle/ in 1908, employed

sutures passed far from the margin of the wound, pulled them
tight, cutting through the liver tissue until they were resisted and

held by the coats of the vessels. Pringle notes that this method
of mass ligation was originally described by Kousnetzoff and

Penski (see Anschlitz on ''Resection of the Liver"). Jacob Frank,^

in 19 10, calls attention to the success of his methods in man which

he estabhshed experimentally in animals; he resects by clean-cut

incision with careful regard to coaptation of the raw surfaces;

says that no raw surfaces or edges should be left and the coapta-

tion should leave no dead spaces, and closes the abdomen.

Boljarski,^ in 1910, in a communication from the surgical depart-

ment of the Petersburg Obuchow-Hospital, describes 65 injuries

of the liver, all of which were operatively treated; mortahty of 26

cases. The 65 cases comprised 55 stab wound injuries, 32 simple,

23 complicated, i compHcated gunshot, i simple gunshot injury,

8 subcutaneous ruptures of the liver, i complicated. The 32

simple stab wound injuries gave a mortality of only 12.5 per cent.

Boljarski says that the only correct treatment is immediate

operation. The more quickly this is done after the injury occurs,

the more favorable the prognosis will be. After two to three hours,

15 per cent.; after four to five hours, 40 per cent.; after nine to

ten hours, 66.6 per cent.; after twelve to fourteen hours, 83 per

cent, mortahty. The surgeon's main task in an injury of the

liver is to control the bleeding. Suturing would be the best were

it not that frequently failures have to be recorded, because of the

cutting through of the sutures. In 60 cases tampon was applied,

and in 3 cases was combined with the suture. When tampon was

used the healing of the wound progressed very slowly; beheves

that a thoroughly useful method is the one recommended by
Loewy—^namely, isolated omentum plastic. This method was

employed in 5 cases with advantageous results. Boljarski has also

made experiments with this treatment, which he claims show that

combination of isolated omentum plastic with suture is among
the most reliable hemostatic methods in the surgery of the liver.
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Isolated omentum plastic stops the bleeding and prevents second-

ary hemorrhage, ^hile tying the suture the omentum protects

the sutures from cutting through, and in case they should cut

through the spot will immediately be*covered by the omentum.

PROPOSED TECHNIQUE OF THE BLOODLESS OPERATIONS

When bloodless excision of a portion of the liver is determined

upon, avoiding harmful pressure, clamp the pedicle of the organ

containing all of its bloodvessels in the following manner: After

the abdomen is opened anteriorly, through a 2.5 cm. (i inch) skin

incision just below the costal margin in the right axillary line, tunnel

with forceps into the abdominal cavity, and through the opening

pass a single enterostomy clamp 21.5 cm. (8| inches) or 25.5 cm.

(10 inches) long as required, armed with rubber tubing; insert one

branch into the foramen of Winslow behind and the other in front

of the vessels and ducts far enough to include the hepatic artery

and its occasional branch to the left, or about 5 cm. (2 inches);

when the foramen is closed or narrowed by adhesions it is easily

dilated. The blades of the clamp should not be very rigid and the

ends should touch before the forceps is closed down. The nearer

compression is made to the duodenum the better, because here

the vessels lie' close together. This procedure gives absolute

command over the liver circulation which can now be turned on

or off partially or completely as the operator desires. This clamp

has exactly the proper curves and length for the purpose and the

interval between the unlocked blades is a reduced outline of a cross-

section of the pedicle of the liver; the handles and lock being out-

side of the body and the blades lying below the liver are out of

the operator's way and it can be manipulated as desired or as

directed.

Ordinary limited resections and suture of wounds of the acces-

sible portions of the liver can now be performed on a bloodless

organ. More extensive resection and wound suture of the ordin-

arily inaccessible parts of the liver may require mobilization of
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the organ, and this is practicable according to Ponfick and Langen-

buch by dividing its attachments to the diaphragm and posterior

abdominal wall. Such access may be obtained in some cases by

Langenbuch's division of the Hgamentum falciforme hepatis and

the right lateral Hgament, which allows free dislocation of the

liver forward into the abdominal wound. In cases where the gall-

bladder and ducts must be sacrificed, division of the ducts adds

greatly to the mobility of the liver. Pringle suggests dividing

some of the ribs in order to free and hold up a flap of ribs and

diaphragm to gain room.

If the wedge of tissue excised is very large and tension on the

sutures after approximating the resulting defect threatens to result

in their cutting through, we propose a support for them by means

of a Martin gum-bandage, passed around the liver, as follows:

Prepare a piece of thin 5 cm. (2 inches) wide and 50 cm. (20 inches)

long, ordinary gum-elastic bandage, by tying a long heavy silk

ligature about its middle; the clamp with closed blades is passed

through the small incision through the foramen of Winslow,

across the lesser peritoneal cavity and on until by depressing the

handle the end of the clamp is made to point and perforate to

the left of. the liver through the pars condensa omenti minoris,

or the thinned-out extreme left end of the gastrohepatic omentum,

in front of the esophagus, then on through the Hgamentum trian-

gulare sinistra, or left lateral ligament of the liver, this ligament

is composed of two layers of peritoneum with some fat, glands, and

a few unimportant vessels between; the blades of the clamp are

then opened to grasp one end of the rubber band, which is then

drawn back behind and beneath the liver and out of the foramen

of Winslow -until the silk ligature can be reached and withdrawn

outside of the foramen, and then it is led outside of the body

through the small lateral incision, alongside of the clamp. The

rubber band is then slid back until the knot of the long silk ligature

around it is at about the centre of the lesser peritoneal cavity;

one blade of the clamp is then placed behind and one in front of

the pedicle as above described, ready to interrupt the hepatic

circulation when desired. The object of the band,. if needed after

Am Surg 8
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the excision, the hemostasis, and the suturing is completed, is to

support the sutures and assist hemostasis. If not needed it can

be easily withdrawn; if, however, it is required, the end to the left,

passed through the gastrohepatic omentum, the left lateral and

the falciform ligament, is adjusted to the other end; they are

then clamped together at the abdominal wound, where they can

be tightened or loosened as necessary. The silk left out through

the opening in the side of the body is to facilitate the removal

of the band; traction on it is exerted in a straight line on the left

half of the band and should deliver it outside of the foramen of

Winslow, after which the ligature is cut short and by traction

on the right half the entire band may be brought out of the

anterior abdominal wound.

CONCLUSIONS

1. Extensive Hver resection for disease is limited to primary,

single, or closely grouped, accessible, conditions; size may be no

contraindication, unless too near the portal vein or hepatic arteries.

In all primary growths observe Tufher's caution carefully- to

determine glandular involvement along the vessels at Jthe base of

the liver.

2. All procedures can probably with safety be made entirely

bloodless for at least eight to ten minutes; by opening and closing

the forceps the circulation can be turned partially or entirely

on or o& to avoid the danger of a too prolonged interruption;

this controlled blood stream also favors hemostasis by slowly

filling up cut vessels and stitch wounds with coagula ; compresses

to cut or wounded surfaces during a reestablishment of circulation

would prevent undue loss of blood and allow of ligation or circum-

stjtching of venous channels.

3. Great congestion of the gastro-intestinal branches of the

portal system, blueness of the intestines, and subperitoneal

ecchymoses while using the clamp indicate a dangerous degree

of back pressure. The shorter the time of complete temporary

arrest of circulation the better.
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4. The variability of the hver tissue and of degrees of portal

pressure should be remembered; a marked chronic portal conges-

tion should contraindicate extensive operations.

5. Traumatic rupture of the liver frequently occurs without any

external evidence; owing to structural arrangement tearing of

large vessels may result in continuous hemorrhage which is

partially checked by reflex muscular rigidity and intra-abdominal

tension, relief of this pressure upon opening an abdomen allows

of increased bleeding unless immediate digital compression of

the hepatic vessels is effected.

6. In favorable cases liver tissue can be removed to the physio-

logic limit under practically bloodless conditions;

7. Chloroform is always contraindicated in liver operations

on account of the danger of sudden fatty degeneration and of

necrosis and hemorrhage, due to the elimination of fibrinogen

by the chloroform and inefficient coagulation; because fibrinogen

is either formed wholly in the liver or is wholly dependent upon

liver activity for its production. ^^ Ether should be given cau-

tiously while clamping or pulling upon the portal vein which

interrupts respiration.

8. The clamp can be left in situ, open, to control a possible

secondary hemorrhage.

9. The instruments required for any liver surgery are in the

usual hospital armamentarium.

Note:—To Mr. Elbert Clark, Associate Professor of Anatomy
in the University of the Philippines, is due credit for several

valuable suggestions, and for the preparation of the illustra-

tions which were not received in time to publish with this paper.

Another communication based on more experiments will be

necessary.
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DISCUSSION

Dr. Leonard Freeman, Denver.

The method of using strips of gauze for controlling hemorrhage
in resection of the liver is both convenient and effective, as I have
demonstrated to my satisfaction.

The materials required are a number of long, narrow, folded gauze

tapes, such as are ordinarily provided in all operating rooms, and a

pair of narrow and sufficiently long forceps. The method consists

in plunging the forceps directly through the liver, seizing the ends

Fig. I.—Gauze tapes inserted and ready for tying

of two lengths of tape and dragging them through the hole as the

instrument is withdrawn. An inch or two from the first opening the

procedure is repeated, this time grasping the free end of the second

tape together with the end of a third one. This is again repeated

until the portion to be resected is completely surrounded by a series

of loops, which need not be great in number, because each may con-

tain considerable liver substance (Fig. i). When the ends of these

loops are tied with even moderate tightness the portion of liver which

they surround may be cut away without danger of hemorrhage,
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bleeding from the holes in the liver being controlled by the strips

of gauze passing through them.

The trouble with this simple method, as originally proposed by
Miiller, lay in the difficulty of subsequently removing the gauze

loops. This difficulty may be obviated, however, by cutting the

tapes in two in their centres, slightly overlapping the cut ends, and
binding them tightly together with several turns of fine catgut (Fig. 2).

Fig. 2.—Gauze tape divided and reunited with fine catgut

In the course of a few days, when the catgut dissolves, the tapes

may be pulled out without serious hindrance, through the opening

in the abdominal wall through which their ends have been allowed

to project.

Another method which is peculiarly apphcable to cases in which
a more or less tongue-like projection is to be removed, consists in

employing a kind of clamp made of two wires and applied as in

thyroidectomy, as I have elsewhere described.
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The wires, which should not bend too easily, and which should

be about the size of knitting needles, must be long enough so that

when they are laid along the sides of the base of the tongue to be

resected their ends will project well out of the abdominal incision,

in order to facilitate which the projections must often be bent in a

gradual curve (Fig. 3).

Through the base of the part to be resected are pulled several

loops of heavy catgut by means of a small alligator forceps or a blunt

needle. Through the loops on one side is passed one of the wires,

while the free ends of the loops on the other side are tied very firmly

over the second wire, thus clamping the liver substance securely

between the wires (Fig. 3).

At the end of several days the wires may be easily extracted through

the abdominal wound out of which they project, leaving the catgut

loops to undergo absorption.

The method has proved to be very simple and effective in the

case in which I used it—one of multiple tumors of the liver which

necessitated the removal of quite a large portion of the left lobe.

The wires are far superior to any form of forceps clamp, because

they can be bent to suit the exigencies of the case; they do not crush

the liver, and there is no danger of their slipping on account of the

catgut loops which hold them.

Dr. Howard Lilienthal, New York City.

This paper has interested me very much. It seems to me the

author's forceps very well accomplishes an artificial stasis. The
difference between Dr. McDill's and Dr. Freeman's methods is that

one is a method of producing a true artificial anemia, and the other

simply controls the hemorrhage. I shall be very much interested

to make use of Dr. McDill's method should occasion present itself.



ACUTE PANCREATITIS WITH VERY EXTENSIVE
FAT NECROSIS

By LUCIUS W. HOTCHKISS, M.D.
NEW YORK

The occurrence of extensive fat necrosis is by no means un-

common in cases of acute pancreatitis. Although it is rarely seen

in the hyperacute hemorrhagic form of the disease, for the reason

perhaps that the patient so rapidly succumbs to the intense

primary shock, it is frequently observed in the somewhat milder

though still acute types, where the damage to the pancreas is

not so extensive and where repair of the lesion, without much
impairment of function, is still possible.

Very wide variations, both in the extent and character of the

fat necrosis, are found. Small, discrete, widely scattered pearly

colored patches, in the omental fat and elsewhere, are character-

istic of the milder infections, and the severer cases are marked

by massive involvement of the omentum, the subperitoneal and

retroperitoneal fat, the pancreas itself and occasionally by the

extension of the process to the pleural and pericardial sacs above

the diaphragm.

The experimental work of Frugoni and Stradiotti^ upon animals

which had been injected with pancreatic juice obtained from a

fistula estabhshed for the purpose in a dog clears many points

in the histology of fat necrosis and settles some points in the

mechanism of its origin and spread.

^ Experimenteller Beitrag. zur Kennt. der Fettgebsnecrose, Berl. klin,

Woch., 1910, No. 9, 386-388.
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The conclusions reached by these investigators were, briefly,

as follows:

1. That fat necrosis, as has been previously shown, is due to

the contact of the pancreatic juice with the fatty tissue. The
results of intraperitoneal injection were positive in every case.

2. The focus attacked by the pancreatic juice showed primarily

a clear fat necrosis, in which later a reactive inflammation occurs

and brings the process to a standstill. Newly formed giant

cells then enter the field, and finally, by the deposition of Hme salts,

the focus of fat necrosis is converted into a chalk deposit.

3. A methodical chemical analysis of the fat necrosis showed

the presence of a fatty acid, an earthy soap, an alkaline soap,

glycerin, peptone, and tryptophane bound together.

4. It was proved that the uninjured peritoneum exercises a

strong protection over the underlying fat, preserving it from the

action of the pancreatic juice, and tending to prevent the spread

of the necrosis. The factor which leads to the wide dissemination

of fat necrosis is most probably to be found in the existence of

an accidental or physiological separation of the serous covering.

5. As it was impossible to demonstrate experimentally that fat

necrosis is disseminated by way of the blood stream, it was thought

most probable by these investigators that its spread was to be

explained by regarding the lymphatics as the channels through

which extension of the process occurs.

It is interesting to find the results of these experiments corre-

sponding so closely with some of the observed chnical facts. The

tendency to spontaneous cure which is e\ddenced clinically in

some cases of acute pancreatitis where the diagnosis has been

definitely made by an exploratory incision, is thus explained satis-

factorily on the basis of a reactive inflammation set up in the area

of the fat necrosis and in the deposit of hme salts as in the spon-

taneous cure of tuberculosis. If it were possible to detect such cases

by means of clinical diagnosis, the waiting poHcy would of course

be clearly indicated. Unfortunately, however, the diagnosis in

these acute lesions of the pancreas has not yet reached such a

satisfactory stage. In the severer cases with rapid onset and rapid
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spread of the fat necrosis, it is obvious that the natural processes

are in need of help from the surgeon, who should be able, at least

in certain cases, to diminish the tension by efficient operative

drainage and so reheve the condition by stopping its further spread,

and, in view of the ever present danger of accidental infection

from the hollow viscera in the neighborhood, to provide a means
for its prevention or its possible relief.

Although it has been shown that fat necrosis is due to the

liberation of a fat-splitting ferment from the pancreas, either as a

result of trauma, hemorrhage, or a surface exudate from the obstruc-

tion of its main duct, the reasons for its occurrence in many cases

are not always clear. Obstruction of the common pancreatic

duct by a stone in the ampulla of Vater forms a satisfying and

demonstrable cause in some cases, especially the chronic ones, but

in others no such obstruction is found.

The relation of acute alcoholism as a causal factor in cases of

acute pancreatitis has been suggested by Moynihan, and in my
own case seems at least a probable one. By assuming the presence

of a gastric or a duodenal ulcer, or a catarrhal gastro-duodenitis,

we have the basis of obstruction and infection which is apparently

necessary to cause the final explosion. The symptomatology of

acute pancreatitis is unfortunately not sufficiently characteristic

to enable one to make the diagnosis with any degree of certainty

so that it comes to be made, if made at all, by means of the

exploratory laparotomy, which by reason of the urgency of the

conditions is often called for.

Aside from the problems of diagnosis which are of the utmost

importance, the still difficult problem of appropriate treatment

is constantly presenting itself.

With this in view, and from the fact that these cases are after

all among the surgical rarities, I have ventured to present to this

Association the cHnical history of a carefully observed case of

acute pancreatitis occurring in my hospital service, which pre-

sented some unusual features.

Case Report. John M., aged twenty-eight years. United States,

driver, was admitted to Bellevue Hospital October 26, 19 10. His
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previous history was unimportant, save that he states he had

never suffered from any similar attack, and that he was a con-

fessed alcoholic.

For two days before admission, he says he was intoxicated

most of the time. On the evening before his seizure, he ate a

hearty meal of a pound and a half of beefsteak, some potato

salad, some bread and butter, and coffee. Two hours later he

took several drinks and went to bed feeling, as he expressed it,

in the best of health. He slept until 2 a.m. when he was awakened

by a sharp stabbing pain in the pit of the stomach, for the relief

of which he got up, went out to a bar-room in the neighborhood

and drank two glasses of whisky, which he almost immediately

vomited. He had also a very loose movement of the bowels at this

time, but was not reheved, so he went back to bed, where he con-

tinued to suffer from severe abdominal pains and vomiting until

brought to the hospital in the late afternoon. His pain by this

time had become more general over the whole abdomen and he had

vomited repeatedly, and complained of feehng chilly and feverish

and of sweating profusely at times. He was carefully examined on

his admission to the medical ward, and the usual examinations

of blood and urine were made. His temperature at the time of

admission to the hospital was 101.2° F., pulse 100, and respira-

tions 28. He looked alcoholic, his face was flushed and he appeared

very sick. His abdomen was somewhat tympanitic and tender over

the region of the appendix, and especially so above the umbilicus,

where the abdominal wall was rounded and very tense.

He had a leukocytosis of 26,800, with a polynuclear percentage

of 89 per cent. His urine was of high specific gravity, 1034, showed

a trace of albumin and bile, a few hyaline and a very few granular

casts and white blood cells. His heart and lungs were negative,

and his spleen was not enlarged.

On the day following, there was sHght increasing resistance

in the upper right abdominal quadrant and dulness in the right

flank. There was also some muscular rigidity and tenderness

noted over the upper segment of the right rectus. The tempera-

ture had risen to 102.8° F. and the pulse to 120. The case was seen
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at this time by a surgical colleague, who declined to operate as

the condition was not clear. On the next day the temperature

dropped to ioo° F. and did not reach 102 ° F. again until three days

later, the day before operation. Coarse friction sounds developed

in the left lower axilla and the patient complained of pain on deep

inspiration, so that developing pneumonia was suspected. There

was also some flatness on both sides just below the angle of the

scapulae, and the patient appeared very sick. The blood count

remained high as before and showed a polynuclear percentage rang-

ing from 87 to 90 per cent. On October 31, five days after admis-

sion, a well-defined rounded mass was made out situated chiefly in

the midepigastric region and reaching down to within a finger's

breadth of the umbiKcus. The upper limits shaded off into the

muscular resistance. The mass was dull on percussion, rather

tender, firm, and elastic to the touch, and above it was a well-

marked area of tympany. On November i, the next day, the

case was first seen and examined by the writer, and although the

definite differential diagnosis of acute pancreatitis was not pos-

sible, the condition was suspected and an immediate operation

advised and done as soon as preparation could be made.

Operation (November i, 1910, Dr. Hotchkiss).—Ether anes-

thesia. Laparotomy above the umbilicus through the inner fibers

of the right rectus muscle was done.

Upon opening the abdomen an enormously thickened omentum,

which was lightly adherent to the anterior abdominal wall, was

disclosed. This was very evidently the seat of an extensive fat

necrosis which at once established the diagnosis. As the patient's

condition was very bad, the gall-bladder was not searched for

through the adhesions and its condition was not determined. A
finger was thrust through the lesser omentum, which was very

thick, and the seat of extensive fat necrosis, and the lesser peri-

toneal cavity was opened, giving vent to a considerable quantity

of bloody fluid under pressure together with numerous lumps of

tissue, apparently necrotic fat and fibrin. The pancreas was

easily palpated but its exact condition could not be made out any

further than to discover that it felt harder in some places than in
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others. A large cigarette, together with a wrapped split drainage

tube, was carried to the bottom of the lesser sac, the abdominal

wound closed to the drains, and the patient returned to bed.

The condition improved somewhat after the operation, the pulse

becoming a little less frequent and the temperature tending gener-

ally below 101° F. The blood count, however, continued high,

appetite failed, and the patient grew steadily weaker and much

emaciated. It soon became evident that the anterior drainage

alone was inefficient, and a second operation was advised and done

on November 19. At this operation the anterior sinus was

excised and the wound reopened. The patient was turned over

on his face, and a broad incision parallel with the twelfth left

rib was made, opening into the lesser sac from behind. From the

large pieces of necrotic tissue which were washed away it was

evident that we had to deal with a very extensive fat necrosis of

the retroperitoneal tissues. A large fragment of tissue which was

washed from the wound was submitted to the pathologist and

found to be a portion of necrotic pancreas. This piece and others

resembling it were dry, crumbly, and evidently in a condition of

fat necrosis. Through-and-through tube drainage was arranged,

and the patient, who was in considerable shock, was returned to

bed, where he quickly rallied. The temperature fell, but rapidly

rose to 102 ° F. on the second day, and then gradually receded. The

drainage was very profuse for the first few days, necessitating

frequent change of dressings, and irrigation continued to bring

away large amounts of necrosed fatty tissue and purulent fluid.

The discharge soon diminished and the drainage openings con-

tracted rapidly and soon were nearly closed. The patient remained

very white, feeble, and emaciated, and all our resources were

taxed to provide him with food which could be assimilated. For

a time he barely held his own and then his appetite began to

return and he began to gain in strength and flesh. On December

16 a faintly positive Cammidge reaction was obtained, and the

posterior wound had nearly closed.- The rubber drainage tubes

were removed as early as possible for fear of pressure necrosis.

The temperature fell to nearly normal, the pulse had much
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improved in quality, and the anemia was less apparent. On
December 21, however,, just as his improvement had become well

established, and he was eating well and enjoying his food, he had

a sudden profuse discharge of fluid from the anterior sinus, which

was found to contain most of a recent meal. The diagnosis of

stomach perforation was confirmed by allowing the patient to

drink water tinged with methylene blue, which almost immediately

flowed out of the wound sinus. The patient's strength began to

fail very rapidly and it became evident if he were to be rescued

from starvation an attempt would have to be made to find and

close the opening in the stomach.

Accordingly six days later, on December 27, the patient was

taken to the operating room for the third time and his abdo-

men again opened under ether anesthesia. As the attempt was

extremely hazardous in his very weak condition, he was infused

with saline solution. His abdomen was painted with tincture of

iodine and the track of the original incision together with the

sinus was excised. On exploring the anterior wall of the stomach

no perforation could be seen, and as the organ was adherent

Hghtly along the greater curvature to the posterior abdominal

wall, and as much handling of the viscera was out of the question

in the patient's feeble condition, an incision was rapidly made

through the anterior wall of the stomach and a small perforation

quickly discovered upon the posterior wall just above the greater

curvature. The adhesions along the greater curvature were easily

broken up, and with one finger in the cavity of the stomach the

perforation was easily pushed forward into the wound, where

it was quickly surrounded with a purse-string suture, dropped

back, and the incision in the stomach closed, with the loss of but

little time. The abdominal wound was closed to a small cigarette

drain and the patient put back to bed in a condition of severe

shock, from which he quickly ralHed. A period of careful rectal

feeding followed and after a week careful stomach feeding was

resumed. The patient gained very rapidly in flesh and strength

and went on to an uncompHcated and apparently perfect recovery.

He reported several months after his discharge from the hospital
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showing an enormous gain in weight and being apparently in

perfect health.

The question which naturally arises with respect to the late

perforation of the stomach, as to whether it was due to pressure

necrosis or to pancreatic digestion of a damaged portion of the

stomach wall, or to the preexistence of a gastric ulcer, can of

course not be answered.
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DISCUSSION

Dr. Joseph C. Bloodgood, Baltimore.

Dr. Hotchkiss' case is very interesting and very unusual in that

there was a perforation of the stomach associated with acute pan-
creatitis. I have been over the literature on acute pancreatitis for

the last ten years very thoroughly, and do not remember an example
of this occurrence. It would be natural to suggest that a gastric

ulcer may have been the primary lesion and the pancreatitis secondary

to the perforation. This has been observed in perforating bullet

wounds of the stomach. At the present time, when a surgeon finds

a bullet wound of the anterior wall of the stomach he should always
explore the posterior wall, and if he finds a second perforation there,

he should, in addition to closing it, drain the region of the pancreas

to prevent death from pancreatitis, which so far has always taken
place when this precaution has been neglected.

Dr. Hotchkiss' paper brings up a most important problem in

acute pancreatitis. We know that if let alone a certain number
of cases with symptoms of acute pancreatitis recover, but many
die. The death usually takes place on the second or third day.

To save every case of acute pancreatitis, it would seem from the

evidence that the pancreas should be explored and drained within the

first twenty-four hours. In these early hours the symptoms so closely

resemble gall-bladder colic that it is almost impossible to make a
differential diagnosis. It is my opinion, therefore, that every case

suggesting severe gall-bladder colic should be explored if the

symptoms do not subside within twelve hours. Only in this way
will the cases of acute pancreatitis be saved, and the cases of chole-

cystitis, with or without gallstones, will not be subjected to any
too great a risk.

Dr. Joseph Ransohoff, Cincinnati.

I have had 4 cases of acute hemorrhagic pancreatitis of my own
and have seen others in consultation, but in none was the diagnosis

made before operation. I wish especially to give the experience of

my last case. It was that of a man, aged eighteen years, in perfect

health, who in order that he might play football had a cartilage

removed from his knee. The anesthetic used was the gas-oxygen
combination and the operation was a simple one, the patient being

on the table but a few minutes. Twenty-four hours later he began
vomiting; this continued and distention became marked, and I was
asked to see him in consultation for what was supposed to be an
intestinal obstruction. The pain was altogether on the lower left
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side. An operation was performed, and to our surprise the abdomen
was full of blood and spots of fat necrosis in large numbers were
found. We found the source of this blood in the region of the pan-
creas. We did the usual operation, packed through the anterior

layer of the gastrohepatic omentum, but the patient did not rally.

This is the only case of which I know of acute hemorrhagic pan-
creatitis following a simple operation of the nature indicated, and
I report it, although not originally my own case, to hear whether
any other Fellow has had a similar distressing experience.

Dr. Maurice H. Richardson, Boston.

In the operative treatment of acute pancreatitis my success has

been limited. With one exception, the only cases in which recovery

took place were those in which Nature caused a sloughing and separa-

tion of the gland, with localized abscess. I have had 3 such cases

of old abscess of the pancreas, in which the pancreas was being

gradually cast off, and in these cases the patients recovered. Not
long ago, at a surgical meeting in Alabama, I heard a paper on this

subject read by Professor Watts, of the University of Virginia. On
my return home I learned that one of my friends was ill. He had
been taken with acute obstructive symptoms. On exploration we
found bloody serum in the abdominal cavity, disseminated fat

necrosis, and a very large, partly gangrenous pancreas. I followed

the suggestions made by Dr. Watts in the treatment of such cases,

and my friend is now practically out of danger.

Why is it that some early cases recover and some do not? Some
years ago I reported the case of a girl, aged nineteen years, with

symptoms of acute pancreatitis. The abdomen and lesser omentum
were found full of blood. Drainage was instituted, and the patient

seemed to be on the road to recovery for four weeks. Toward the

end of that time she began to cast off large masses of sloughing

pancreas. She seemed to be doing fairly well, when suddenly

she died.

On the same day, one of my colleagues did the same operation,

with the same temporary improvement and the same fatal result.

Is this temporary improvement due to the relief of tension in the

enormously distended pancreas? I am afraid that in cases in which
necrosis involves the entire pancreas, we must expect a very high

mortality, in spite of surgical intervention.

Dr. John B. Deaver, Philadelphia.

I have had some experience in dealing with acute pancreatitis,

and where the tumor presents in the left loin I would recommend
Am Surg 9
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attacking it there; I have operated successfully in this manner. A
point in the diagnosis of acute pancreatitis most likely to be lost

sight of is the likelihood of effusion, particularly in the left chest;

I have seen internists confuse it with pleuritic effusion, overlooking

the cause—the pancreas. The diagnosis is not as difficult as we are

led to believe. A patient taken suddenly ill with agonizing pain

referred to the epigastrium, always accompanied by vomiting, with

the landmarks of epigastric peritonitis, should make us think of

acute pancreatitis at once.

Dr. Fred. B. Lund, Boston.

I was very much interested in the case just mentioned by Dr.

Deaver in which all but the head of the pancreas sloughed away.

I have had 2 cases of recovery, i a late case drained through the

front and left loin. Another case drained through the front and

the left loin sloughed large portions of pancreas. She finally died,

and at autopsy she still had enough pancreatic tissue left to make
a normal pancreas; she either had an abnormally large pancreas or

else a large amount of fat necrosis. In my first case where there was

a layer of hemorrhage over the pancreas the peritoneum was cleared

away, gauze drainage was passed down, two large stones were removed

from the gall-bladder and the gall-bladder drained. In the second

case, which had come on without much pain, there was a large tumor

which proved to be an abscess. The finger was introduced through

the great omentum, then the finger was passed across the peritoneal

cavity in front of the colon, and a counter-incision was made in the

lumbar region and walled off with gauze.

Dr. Charles A. Porter, Boston.

In 1896 Professor von MikuHcz reported one of my cases before

this Association, which was operated upon with the diagnosis of

high, acute intestinal obstruction. It turned out to be a perfectly

characteristic acute, hemorrhagic pancreatitis, the pancreas being

very large and tense, feeling like a plaster of Paris mould, lying

across the upper abdomen. I made a separate incision along the

left rib margin, turned up the colon, incised the mesocolon, avoid-

ing the vessels, and made a deep incision from the head to the tail

of the pancreas. I then drained with a tube and gauze. So far as

I know this was the first case thus operated upon before the suppura-

tive stage. Portions of the pancreas sloughed away, during the

next few weeks, but the patient eventually recovered. About a

year later he complained of persistent pain on the right side, and I

operated once more, evacuating an accumulation of putty-like sub-
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stance from the head of the pancreas. ' For two years the patient

did fairly well, when he developed a pancreatic diabetes with about

6 per cent, of sugar. He has been under observation now for a number
of years, but diet has had little effect on the excretion of sugar.

I consider drainage behind the colon, down on the left loin, most

direct and far preferable to the anterior method.

I recall another case in a young woman, aged thirty years, who
had ether four days before for a high-forceps delivery. She entered

the hospital again with symptoms of acute intestinal obstruction,

in which diagnosis Dr. Fitz concurred. On opening the abdomen,

I found a pancreatitis with disseminated fat necrosis. The gall-

bladder was drained in this instance, but two days later the patient

died.

Dr. Robert G. Le Conte, Philadelphia.

We have had at least 2 cases of acute pancreatitis with fat necrosis

followed by recovery after operation at the Pennsylvania Hospital.

Dr. Henry B. Delatour, Brooklyn.

I should hke to add the history of a case similar to that reported

by the author, which was operated in 1905. The patient was a man,

aged thirty-two years, who came under my care the fifth day after

the onset of symptoms which his physician thought indicated acute

cholecystitis. At the time of entrance into the hospital he had a

decided bulging just above and to the left of the umbiUcus. A median
abdominal incision was made. This exposed a large mass extending

across from the right wall to the left. There was evidence of the

presence of fat necrosis. With my finger I burrowed down into the

cavity, found it extended back of the stomach; I therefore packed

tightly the anterior wound, made a posterior lumbar incision on the

left, and evacuated about a quart of thin purulent material. This

wound was packed with a quantity of zinc oxide gauze and a rubber

drainage tube inserted. On the fifth day following the operation

there was a discharge of the contents of the stomach through the

drainage tube. In that case I questioned whether the opening into

the stomach was due to a perforating ulcer or to pressure from the

drainage tube. The case went on to recovery, taking about six

weeks for the posterior sinus to heal. The anterior drainage was
removed at the end of the fourth day. The patient has remained

well, having been heard from during the last month.

Dr. George Woolsey, New York City.

From my hmited experience of 3 cases, all of which recovered,

2 of them being operated on for pancreatitis in the acute stage, the
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other eleven days after the onset, it is my opinion that the essential

element in the cure of such cases is the drainage. I did not do any-

thing but drain, I did not touch the pancreas, and I had no trouble

in any one of these cases, though at the time I expected abscess or

necrosis of the pancreas.

Dr. Frederic Kammerer, New York City.

I have operated on 2 cases of acute pancreatitis during the last few

months, in which there was extensive fat necrosis. In both cases

the diagnosis of acute pancreatitis was made before operation. They
were both not of the severest type and were operated upon at an
early stage, immediately on admission to the hospital. The first

patient, a man, aged forty-two years, had been a heavy drinker.

On opening his abdomen in the median line a very extended fat

necrosis was found, involving the great and lesser omentum, the

surfaces of the stomach and duodenum and of the transverse colon.

The lesser omentum was edematous and adherent to the pancreas.

During its division a seropurulent fluid escaped in small quantity.

The pancreas itself was perhaps slightly enlarged, but did not present

any other abnormal aspects. Nothing further was attempted than

drainage above the stomach down to the pancreas. This patient

made an uneventful recovery.

The other patient, a man, aged forty-three years, gave no alcoholic

history, but he had had indefinite symptoms of ''indigestion" dur-

ing four to five weeks preceding the acute attack. At the operation

a large amount of free serous exudate in the general peritoneal cavity

was evacuated. The fat necrosis extended even farther than in the

first case, being especially marked in the transverse mesocolon on

raising the great omentum. The pancreas was indurated, about

twice its normal size and readily palpated through the lesser omentum.
Upon division of the latter several exploratory punctures into the

pancreas were made, but no pus was found. In view of the large

quantity of exudate in the peritoneal cavity and the extended fat

necrosis in the transverse mesocolon a wick of gauze was introduced

at the lower angle of the abdominal incision and carried down to

the pancreas below the transverse colon after ligation and division

of the great omentum in the median line. Drainage was also estab-

lished at the upper angle of the wound in the same manner as in the

first case. The middle of the abdominal incision was closed by
sutures. This patient's recovery was somewhat stormy. For two

weeks he ran septic temperatures and there was abundant purulent

drainage, but no pancreatic tissue came away. Then his tempera-

ture gradually dropped and he recovered. Evidently the favorable
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result in these 2 cases was due to the early operative interference,

perhaps even more to the nature of the pathological changes in the

pancreas.

Dr. Robert B. Greenough, Boston.

Dr. Hotchkiss spoke of the possibility of mild cases going on to

spontaneous recovery. I saw last winter two cases which might be
of interest. One was an emergency operation for supposed high

intestinal obstruction, which on exploration showed only bloody fluid

in the peritoneal cavity with some thickening in the fatty tissue of the

omentum, but no actual fat necrosis. I could not make out any
definite enlargement of the pancreas or anything to drain, and there-

fore closed the wound and the patient recovered. The second case

occurred in Dr. Porter's service at the Massachusetts General Hos-
pital about two weeks ago, and was that of a young man, aged
thirty-five years, who came in presenting exactly the same symptoms
as the former case of supposed intestinal obstruction. I strongly

considered a diagnosis of acute pancreatitis. Both cases showed a
temperature and a high blood count. In the last case I felt justified

in watching without operating, and thus gave up the possibility of

proving it was pancreatitis. Dr. Pratt, who has been interested in

the chemical diagnosis in these cases, hearing of this supposed case,

undertook to make some examinations of the urine; acetone and
diacetic acid were found, and Dr. Pratt made the test for diastase,

which, according to him, is a satisfactory evidence of acute pancreatic

disturbance, and this was found to be present. The patient made
a very satisfactory recovery.

Dr. Emmet Rixford, San Francisco.

I have had a case of cholelithiasis with pancreatitis in which the

fat necrosis surrounded the mesenteric vein in such a manner as to

cause complete obstruction of the same, the patient dying of necrosis

of the entire small intestine and ascending colon following a period

of chronic passive congestion.

Dr. Samuel J. Mixter, Boston.

I think all of us who have operated very much on the gall-bladder

will agree to the statement that we often find fat necrosis present

when we do not expect it. I recently had a case that was interesting

showing how soon a necrosis of the pancreas can take place after

the abdomen had been opened and no fat necrosis found to indicate

trouble with the pancreas. This was a case in which a stone was
removed from the gall-bladder, the gall-bladder drained, and nothing
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felt or seen in the pancreas to suggest pancreatitis. The patient

did badly and died, and at autopsy the whole pancreas was found

necrotic. The cases in which I have seen recovery take place

have been those in which the least was done; where a small

opening has been made into the lesser cavity, drains introduced

from in front, and in 2 cases where necrosis of the fat was so great

that it was riddled with abscesses, the simple laying in of gauze

under the great omentum and under the stomach and large intestine

and above them, provided sufficient drainage.

Dr. N. B. Carson, St. Louis.

Some years ago, when Mayo Robson read a paper on this subject,

at a meeting of this Association, a number of cases of acute pancreatitis

were reported, and among them, one of mine, upon which I had

just operated, for what was supposed to be gallstones. At the time

of operation, I found no gallstones, but a very large pancreas, and

my diagnosis was changed to that of acute pancreatitis. In that

case, I simply introduced a drain into the gall-bladder, and the

patient made a good recovery, and has, since then, had no disturb-

ance of either the gall-bladder or of the pancreas.

Dr. Howard Lilienthal, New York City.

In order to emphasize the frequency of these attacks in surgical

practice I would say that I have operated in 6 cases which I clearly

remember and in several others of which I have a dim recollection.

In the 6 cases, all of them acute, there were 5 recoveries. The i

which terminated fatally was a suppurative case, which had been

held up by the gentlemen on the medical staff of the hospital under

a diagnosis resting between subphrenic abscess and pleurisy, the

man undoubtedly having had fluid in the chest. At operation suppu-

rative pancreatitis was disclosed. Of the other cases one was mistaken

for intestinal obstruction and recovered after the aspiration of a

syringeful of fluid blood from the head of the pancreas; one was oper-

ated on by drainage anteriorly and by the opening of the gall-bladder

(because it contained stones and not because I think it is well to

open the gall-bladder in these cases). The others recovered on

incision and puncture of the pancreas.

With regard to Dr. Richardson's remarks, I think what we have

to look for is the toxicity and bacteriology of the infection. Perhaps,

too, the degree of turgescence of the pancreas plays an important

part in the fatal termination.
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Dr. Edward Martin, Philadelphia.

In order to remove from the medical side of our profession the

onus of not properly diagnosticating this condition I would say that

I remember 5 cases of acute pancreatitis, every one of which was
properly diagnosticated by the medical attendant; 3 of these cases

occurred in the practice of the late Dr. John H. Musser, who seemed
unusually proficient in diagnosticating this condition.

Dr. Arpad G. Gerster, New York City.

It is well known that these cases that are fatal are, to speak with

the Presbyterians, predetermined to be fatal. Such a case I saw
perhaps seventeen or eighteen years ago where drainage was made
posteriorly and where extensive destruction due to the original

pancreatitis involved the posterior aspect of the stomach with per-

foration, with thrombosis of the splenic vein, and the production

of an extensive phlegmon of the retroperitoneal tissues. It is vain

to hope that any operation will do good in such a case. In those

cases in which the fate of the patient is not already determined be-

cause of the extent of the infection, drainage is the only salvation,

and I have found that the anterior incision, while excellent for diag-

nosis, is bad for drainage. We are working against the law of gravity,

and where large amounts of necrosed tissue become detached and
must be expelled, the anterior drainage is very inadequate. I have

repeatedly drained as a matter of principle from behind, and it is

astonishing how easy it is to get at the retroperitoneal tissue in

which is located the pancreas. Seventeen years ago we made a

diagnosis of acute hemorrhagic pancreatitis, incised and drained

posteriorly, and saved the life of the patient. I had completely

forgotten this case until the patient returned to the hospital this

winter with a tumor of the pituitary body.

Dr. Hotchkiss. The discussion has shown very well that there

is still a great deal of confusion in the classification of cases of acute

pancreatitis. Inasmuch as we do not know and cannot always deter-

mine the extent of the pancreatic lesion, we must provide for the

relief of tension to limit fat necrosis and infection, and that is best

done by drainage in the lesser peritoneal sac, and where the lesion

is found to be extensive it is best to establish drainage by both the

anterior and posterior routes.



TALMA OPERATION FOR CIRRHOSIS OF THE
LIVER, WITH REPORT OF CASES

By EDGAR A. VANDER VEER, M.D.
ALBANY, N. Y.

In the British Medical /owrwa/, September 19, 1896, there

appeared a communication from David Drummond, M.A., senior

physician at the Royal Infirmary, Newcastle-on-Tyne, and

Rutherford Morison, M.B., senior assistant surgeon. Royal

Infirmary, Newcastle-on-Tyne, entitled ''A Case of Ascites Due
to Cirrhosis of the Liver Cured by Operation." In th's com-

munication they described the operation of omentopexy, or

epipoplexy, as it is performed at the present day, and reported a

case of cirrhosis of the liver successfully treated by this method.

At the same time, Talma, of Utrecht, independently of the

others, had had the operation performed at his suggestion as

early as 1889, and it was described by Lens in 1892, though

Talma's first published contribution to the subject was no^

made until 1898, when it appeared in the Berliner klinischer

Wochenschrift for September 19, 1898, just two years after

the original communication on the subject by Drummond and

Morison.

In 1900, Frazier,^ of Philadelphia, and in 1902, Greenough,^

of Boston, had interesting articles on the subject in the American

Journal of the Medical Sciences; but even these communications

failed to arouse the enthusiasm they should.

At the Toronto Meeting of the British Medical Association,^

held in 1906, Sinclair White, senior surgeon of the Sheffield Royal

Infirmary, presented an exhaustive article on the same theme.
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with a report of all the cases that had been treated up to that

time—some 273 in number, of which 91, or 33.3 per cent., were

cured of the ascitic complication.

And later still, Dr. Maurice Richardson^ presented a paper

before the Southern Surgical and Gynecological Association, in

December, 1910, on Omentopexy, which has served greatly to

draw the attention of the surgical world to the usefulness and

practicability of the operation.

Following out Richardson's paper. Dr. H. H. Grant,^ of Louis-

ville, collected from the most prominent operators in this country

144 hitherto unreported operated cases, with the following results:

17, or II per cent., died as result of operation; 17, or 11 per cent.,

are reported as cured after three years; 64, or 44 per cent., are

reported improved; 32, or 22 per cent, are reported unimproved.

This paper will appear in the June issue of the Interstate

Medical Journal of St. Louis.

Now the Hterature is becoming filled with reports of successful

cases, and it will not be long before the operation of omentopexy,

or epipoplexy, will have its rightful place in abdominal surgery.

As a rule, in the beginning the cases came to the surgeon as a

last resort, when every other method of treatment had failed; so

that a favorable outcome in the majority of cases was almost an

impossibility. Hence, the after-results were very discouraging

and the operation fell into discredit. However, the few favorable

cases which were referred to the surgeon, and which were greatly

benefited by the operation, served to revive interest in it.

Then, again, other fields of abdominal work were much more

inviting, because of their more favorable outcome, and so the

operation of omentopexy did not receive the attention it deserved.

But with the perfecting of the technique of abdominal operations,

this operation has come to receive its due share of recognition.

Perhaps the strongest and the most valid objection in the

minds of the most surgeons has been the fact that ascites is one

of the symptoms or results of cirrhosis of the Hver, and not the

cause. Whatever the objection to that may be, the fact remains

that by this operation the ascites can be relieved and the
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patient given years of comfort, with apparent relief of the other

distressing symptoms of the disease.

Of the theory of the operation, or the anatomical details of the

venous circulation of the omentum and liver there is much room

for discussion.

Of the pathology of cirrhosis of the liver and its relation to

the success of the operation, much might be said. Mallory,^ in

his latest article on "Cirrhosis of the Liver," divides the types of

this disease into five groups: (i) Toxic cirrhosis of the liver;

(2) infectious cirrhosis; (3) pigment cirrhosis; (4) syphilitic

cirrhosis; (5) alcoholic cirrhosis.

Of these five types,, the reports indicate that the most success-

ful cases regarding operative intervention occur in the last two

groups ; and the reasons are not difficult to find, because these two

types of cases yield best to medical treatment after the stasis in

the liver is relieved and the liver cells are given an opportunity

to regenerate, which they do best in these two groups of cases,

though hardly ever in the other three groups.

I should like to report here briefly 3 cases of omentopexy.

Case I and II in the service of Dr. A. Vander Veer, and Case III

in my own practice, all at the Albany Hospital.

Case I.—Mr. J. S., aged forty-five years, saloonkeeper, entered

the hospital in May, 1903, after having had several tappings for

ascites, encouraged to have the operation of omentopexy. His

kidneys were functionating in a normal manner, but he had all

the evidence of myocarditis; no valvular lesions, but any exertion

would produce rapid breathing and exhaustion. Aside from this

his condition was fairly favorable. Had suffered from abdominal

dropsy for some five or six months.

Incision was made below umbihcus, and Hver, on touch, gave a

decided hobnail sensation. The omentum was greatly shortened

and much difiiculty was encountered in bringing it into the wound.

However, it was found possible to attach considerable portions

of it, by means of silk sutures, to each side of the incision. Drain-

age was employed by glass tube fixed deep in the pelvis.

Patient reacted nicely from the operation. Drainage quite
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profuse for some seventy-two hours, then subsided and glass tube

removed and replaced by a wick of iodoform gauze. The patient

improved and for a short time it seemed as though he was going

to be decidedly benefited, but he died from apparent exhaustion

at the end of the third week. No autopsy was held, but it was

not thought to be a case of infection.

It may be said that this first case was not a particularly encour-

aging one for operation. Among professional friends the operation

was looked upon as rather doubtful and not much encouragement

given to repeat it. So that quite two years elapsed before the

second patient presented in whom it was thought wise to advise

surgical intervention. This case was more favorable and in the

interim more operative cases were reported.

Case II.—^He was aged about fifty-one years, of fairly good

habits, but presented the evidence of cirrhosis of the Uver, with

abdominal dropsy, and had been tapped twice.

Incision was made from the ensiform cartilage downward and

to the left of the umbilicus, permitting a very free view of the

cirrhotic liver and contents of the abdominal cavity. In this case

there was plenty of omentum, and two folds on each side of the

upper portion of the incision, four to six inches transversely,

forming two terraces, as it were, were brought up and sutured

to the under surface of the abdominal wall with interrupted silk

sutures.

This patient did well, improved decidedly, he and his friends

were greatly pleased, and one year after the operation was doing

nicely. The patient then moved elsewhere and the final result

in his case was never learned.

Remarks by Dr. A. Vander Veer: " I have removed the ovaries

under local anesthesia successfully, but would hardly be willing

to attempt such an operation as omentopexy without giving the

patient a general anesthetic. In neither of these cases was any

attempt made to roughen the surface of the liver and spleen,

although in the second case the Hver was handled quite a bit,

but no drainage was employed. The cases were somewhat

novel to me. I have talked about them since with the late
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Dr. Macdonald and other associates, but the pathology being so

little understood, there seemed to be somewhat of a reluctance

on the part of operators to do the operation."

Case III.—^Mr. B. L., aged twenty-nine years, born in United

States, commercial traveller. He entered the service of Dr. James

F. Rooney at the Albany Hospital on March 7, 191 1, suffering

from ascites. He first noticed this condition some six months

previous, when he had been tapped and a large amount of fluid

removed. The ascites returned at the end of two months, when

he was again tapped and about the same amount of fluid removed.

The ascites returned once more, and imtil two weeks before he

entered the hospital, he had been tapped about every third day.

Upon entering the hospital he had the appearance of a pale,

emaciated man, with a protuberant abdomen. Physical examina-

tion negative, with the exception of a markedly atrophied liver.

Past history negative; no alcoholic or syphilitic history obtainable.

Patient kept on medical treatment for three weeks and seemed

to gain strength.

Operation was performed on March 31,1911. A median incision

between the umbilicus and symphysis pubis was made. Upon
opening the abdomen there escaped a large amount of straw-

colored fluid. Examination of the peritoneal cavity, through the

incision, showed a markedly hobnailed condition of the liver.

Omentum brought into the incision and as much as possible of

the surface of the omentum sutured to the anterior abdominal

wall. Rubber drainage tube inserted in the lower angle of the

incision and the wound closed with silkworm-gut sutures.

The patient was slow in recovering from the shock of the opera-

tion, but gradually regained his strength. The drainage tube was

left in position for ten days and during that time a large amount

of fluid escaped. Just how much I am unable to say, as it drained

into the dressings, which were changed every few hours for the

first few days following the operation.

He was discharged from the hospital May 12, 191 1, fully

recovered and able to return to his work by the first of July, and

at the present time has practically regained his former good health;



VANDER veer: TALMA OPERATION FOR CIRRHOSIS OF LIVER 141

in fact, to such an extent that he was accepted for life insurance

by two of the leading companies of the country.

The technique of the operation as proposed by Talma and car-

ried out by Morison was to open the abdomen between the umbili-

cus and the ensiform cartilage and suture the anterior surface

of the omentum to the opposed parietal peritoneum, at the same

time freshening by vigorous gauze rubbing the anterior surfaces

of the liver and the spleen. I believe this rubbing to be dangerous,

as it interferes unnecessarily with the structure of the organs and

therefore does more damage than good.

Narath's^ modification of the Talma operation is as follows:

Through a small incision in the midline below the ensiform car-

tilage the peritoneum is opened, a bunch of omentum is picked up,

drawn out and tucked under the skin and stitched in place with a

few catgut stitches. The incision in the abdomen is carefully

attached around the base of the omental mass sufficient to close

the abdomen, yet avoiding any constriction of the omental mass

itself.

Mayo^ advises making an incision on the right side over the

liver and in a line with the deep epigastric and mammary vessels,

so as to explore its surface. A second incision is made four inches

below this through the rectus muscle, but not through its posterior

sheath. This sheath is extensively separated from the muscle

and a portion of the omentum drawn out of the upper incision and,

with a pair of forceps, pulled down into the pocket, bringing it

directly in contact with the larger vessels.

In two of our cases the incision was made in the median line

between the umbilicus and the symphysis pubis. Through this

incision the whole field of the abdominal cavity can be explored,

and if by any chance a mistake in diagnosis has been made, it

can easily be detected. At the same time one can easily palpate

the liver and the spleen. Also, it enables the operator to attach

more of the surface of the omentum to the parietal peritoneum

through the one incision and the patient is saved the shock of

a second incision, as advocated by some operators. Then, too,

if by chance the omentum has become shrivelled so as not to
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extend below the umbilicus, the incision can be lengthened and

the omentum gently pulled down until enough of its surface

can be attached to the incision to insure a favorable result.

Concerning the anesthesia, some operators advise the use of a

local anesthetic, claiming for it less shock. But with our present

method of administering general anesthesia the shock is no greater

than under a local one, and the opportunities in the way of allow-

ing us to thoroughly explore the abdomen and take our time with

the operation are much more advantageous.

Hence, then, the operation of omentopexy, or epipoplexy, has

been in use long enough, and there have been so many successful

cases reported, that it is the one to be employed in cirrhosis of the

liver, despite the fact that it does not seem quite rational in theory.

But since it is successful in practice, the one great point is to

educate the profession up to the fact that the distressing symptoms

of ascites of the liver can be greatly ameliorated, if not cured, by

operation, and that the earlier the patient reaches the surgeon

the better the result.

Although the conditions insisted upon by Drummond and

Morison, namely, that cases selected for this method of treatment

should not be complicated by cardiac, pulmonary or renal disease,

and should have survived one or two tappings, still the contra-

indications are practically nil. Most of the patients come to us as a

last resort, when there is no opportunity to build them up before

operating. So that the cases at best are desperate, and we cannot

be blamed if they die during or soon after operation. On the other

hand, the results in some cases have been so brilliant that they

encourage the surgeon to advise the operation even in seemingly

hopeless conditions.

The question of drainage is also a debatable one, the Enghsh

surgeons advocating it and the American surgeons opposing it

mainly on grounds of the liabiUty to sepsis. In view of the fact

that in the majority of cases reported in which drainage has not

been used, anywhere from two to more tappings subsequent to

the operation were required to free the abdomen of fluid, it would

seem that the use of drainage, for a few days at least, is desirable.
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With careful technique and careful after-treatment of the patient,

the danger of sepsis can be reduced to a minimum, and we nm
no more risks from sepsis by drainage than we do from frequent

tappings. Therefore, I firmly advocate the use of drainage.

In conclusion, it is my opinion, from a study of the subject to

date, that the operation of omentopexy is a justifiable one and that

the ideal technique is, under general anesthesia, a median incision

below the umbiHcus, suturing as much of the omentum to the

anterior abdominal wall as possible, and drainage. This latter

feature I believe to be especially essential in the after treatment.
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DISCUSSION

Dr. Edward Martin, Philadelphia.

I think we have all had the hope in the relief of back pressure

from cirrhosis that perhaps some modification of the Eck fistula

might prove serviceable. That operation itself is so technically

difficult that it is scarcely applicable to the great majority of cases,

and I had thought of finding a vein in the mesentery which might

be easily anastomosed with one of the abdominal veins and thus

relieve the back pressure, and, therefore, with Dr. Sweet's help devised

such an anastomosis. It is easy to find a large vein which can be

brought into connection with the common iliac, and Sweet's technique

is that of bringing the two vessels together by a circular suture and

passing a galvanocautery wire between the two walls of the vessels,

putting in a final suture, and cauterizing to make a through opening.

This works perfectly in animals as shown in a series of 50 or 60 cases.

It makes no difference how big you make this opening, it contracts

to a functional size. In the Philadelphia Hospital, a woman with

ascites was seen. She had been tapped of several gallons several

times but with rapid reaccumulation, and the clinicians had diag-

nosticated a typical back pressure. They sent her to the surgical

section for the Talma operation or some modification of the same.

We noted that there were none of the evidences of excessive back

pressure, such as hemorrhoids or enlargement of the epigastric vessels,

but the case had been carefully studied and we made preparations

for a lateral anastomosis between a mesenteric vein and the common
iliac. On opening the abdomen there was no evidence of back pres-

sure; the liver presented a spurious infiltration; the conditions were

such as not to call for the Talma operation, but under treatment

the patient became better. It struck me that the proper selection

of cases for the Eck fistula was often difficult, and the relief of the

venous return is not always a solution of the question insofar as

cure is concerned.

Dr. George W. Guthrie, Wilkesbarre, Pa.

My experience with the Talma operation is confined to one case

in 1907. The patient, an advanced alcoholic, had had frequent

tappings and the hypertrophic condition had passed into the atrophic.

The operation was done by the ordinary method, incision through the

right rectus muscle above the umbilicus and the omentum secured

to the parietal peritoneum by twenty-day catgut. The man made
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a good recovery from the operation, but there was a return of the

ascites; he lived for three or four months.

In looking up the reported cases at that time I found that the

poorest results were obtained in late operations done after contrac-

tion of the liver occurred, and, therefore, if I have another case I

shall attempt operation at an earlier date.

Dr. Ellsworth Eliot, Jr., New York City.

I think that the value of the Talma operation is well established,

but whether it should be carried out in the way originally described

is a matter for discussion. In connection with this subject it may
be of interest to trace the development of the operation which has

taken place in the Presbyterian Hospital. The first case I have in

mind occurred in the service of my late colleague Dr. F. T. Brown.

The operation was done in 1899, and consisted in the roughening

of the surface of the liver and spleen and suture of the omentum
through two midincisions, one above the umbilicus, one below the

umbilicus combined with extensive and prolonged drainage. The
patient, aged forty-three years, recovered, and, although persisting

in his alcoholic habits, continued to live until a year ago, that being

eleven years after the operation. Encouraged by the success of this

operation, a similar procedure was adopted in other cases, with a

resulting high mortality. This led to a modification of the operation.

The denudation of the liver and spleen were omitted and the opera-

tion was restricted to the suture of the omentum and to the drainage

of the peritoneal cavity. One case done in this manner by myself

in 1905, made a very good recovery, notwithstanding a coexisting

myocarditis with slight nephritis, and is still able to do a moderate

amount of work. In this case, the drainage of the peritoneal cavity

continued for over two weeks, the patient losing a great deal of weight,

which was subsequently regained. On the whole, the result was
satisfactory and seemed to justify the treatment of other cases by
this same method. The mortality was not, however, appreciably

less and an attempt was made to improve the results by substituting

a local for a general anesthetic, but without material success. In

1908, the drainage of the abdomen was abandoned. The operation

then consisted in opening the peritoneal cavity under a general anes-

thetic through a small incision above the umbilicus and of suturing

the omentum to either side of the parietal peritoneum, a portion

also being drawn outside and sutured to the posterior sheath of the

rectus in the preperitoneal space, and the wound closed. This opera-

tion has given excellent results. The mortality is negligible. Usually

the fluid reaccumulates and one or two aspirations may be necessary

Am Surg 10
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before the collateral circulation is established, which ordinarily requires

several months. At the end of that period the patient's general

condition is such as to permit of his resuming any but the more
laborious occupations.

Dr. Alexander Primrose, Toronto, Canada.

This operation, I take it, has some place in surgery, although I

am incHned to agree with Dr. Martin. I wish to report an example
of secondary cirrhosis of the liver due to cardiac insufficiency in a

young patient, aged twenty-one years. She had a large amount of

ascitic fluid, so that the abdomen had to be tapped more than once

in the course of a week, the fluid accumulating very rapidly. I was
urged to operate, and somewhat against my inclination I did so.

The operation consisted in opening the abdomen above the umbilicus,

and in detaching a strip of parietal peritoneum, perhaps two inches

wide, on either side of the middle line ; the omentum was then tucked

in between the posterior sheath of the rectus and the parietal perito-

neum and sutured there; the wound was closed without drainage.

One tapping was required subsequent to operation, but since that

time the abdomen has remained free from fluid. That operation

was performed some four years and a half ago and the patient has

ever since maintained good health and has been able to continue

her work as a stenographer. This is but one case, yet it illustrates

the fact that there is a field for this operation.

Dr. Maurice H. Richardson, Boston.

I never drain in these cases and have been more than satisfied

with the results obtained. When the idea first came out it seemed

a very foolish thing to do, but in the last case under my care there

was an umbilical hernia in connection with the ascites, and it was
found that the veins in the mesentery connected with the hernial

mass communicated directly with the superficial epigastric vein.

My feeling is, however, that a life insurance company would not

be justified in securing men cured after this manner, for the expecta-

tion of the long duration of life would be far lower than normal. I

cannot believe this is permanently curative because it cannot affect

the pathology of the liver.

Dr. Stanley Stillman, San Francisco.

I have been very much interested in the results here reported

from this operation though my own attitude has been that of dis-

couragement with regard to the results obtained. I have done it

a number of times, perhaps twelve or fifteen. I have tried it both
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with drainage and without drainage; I have tried roughening the

spleen and Hver and parietal peritoneum, by rubbing with gauze

sponges; I have brought the omentum between the parietal perito-

neum and the subserous areolar tissue, and I have made incisions

above and below the umbilicus, and in no one of my cases can I

say that there has been any improvement beyond what might be

attributed to complete drainage and evacuation of the fluid from
the abdominal cavity. In 2 or 3 cases there has been a subsequent

purplish area around the wound, showing communication between

the parietal and omental capillaries, but in none of these cases did

the patient survive more than four to six months. The immediate

mortality has not been such as to discourage the operation, but

with regard to the end results I must say I cannot feel the same
encouragement as do some who have already spoken.

Dr. N. B. Carson, St. Louis.

I have had some little experience in cases of cirrhosis of the liver.

In my first case the Talma operation was done, the patient making
a good recovery without drainage. I was able to follow up this

case for two years, when I lost sight of her, and never learned the

final result of the operation. As I remember it, this patient was
tapped but two or three times after operation.

Encouraged by the result obtained, when the next similar case

came to the hospital, we again did the Talma operation, rubbing

the liver and spleen and the peritoneum with gauze, and attaching

the omentum over the liver. This case, also, was successful, but

required tapping a number of times. The patient remained under

observation for several months, but unfortunately I exhibited him
one evening at a meeting of the St. Louis Surgical Society, where

a dinner precedes the scientific program, and I suppose he must
have gotten a whiff of the wine on the table, because the next day
he went off and got drunk, and had to be ejected from the hospital.

After this he disappeared for over a year, and then entered the City

Hospital, in as bad a condition as before our operation.

In my third successful case, I did the operation by making an
incision along the left rectus, separating the peritoneum from the

muscles, and exposing a broad surface, bringing the omentum between

the surfaces and uniting the external wound without drainage. In

none of my cases have I established permanent drainage. This

last case was in a very bad condition, and it was only at the urgent

request of the patient that we consented to operate, as we had no

idea or hope of his recovery. He made, however, a most excellent

recovery, although requiring many subsequent tappings. We kept
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in touch with this patient for nearly three years, and when I last

saw him he was in perfect health, except for a hernia at the site of

the wound, but he is wiUing to put up with that, considering the

recovery that he made from his graver condition.

I have had 5 other cases, all of which succumbed shortly after

operation, having required frequent tapping.

Dr. George Woolsey, New York City.

When the Talma operation was first proposed our medical col-

leagues turned over a number of cases of cirrhosis in all stages, many
very unfit. I did the regular Talma operation, rubbing the surface

of the liver and of the spleen and the parietal peritoneum. Many
of these cases died in two, three or four weeks of the cirrhosis. I

had an opportunity to do autopsies and in none of them was there

any adhesion between the liver or spleen and the parietal peritoneum.

Since then I have given up attempting adhesions between the liver

or spleen and the parietal peritoneum. One case went on to an
excellent recovery, and I saw him nine years later, at which time

after having been perfectly well in the interval, he had a recurrence.

He had been in Florida for the winter and had malarial fever, and
again became alcoholic. He finally died from his liver condition.

There was no autopsy, but I suspected he had a carcinoma. The
cases have not all been properly selected, and the anastomosis alone

is not always sufficient to cure the ascites, as was illustrated by a

more recent case in which on incision I found the omentum already

adherent to the parietal peritoneum. This patient required tapping

every six days, although the anastomosing vessels were very large.

Here the anastomosis was not sufiicient to relieve the ascites.

Dr. Arpad G. Gerster, New York City.

In touching on the results of these operations one fact is not observed

closely enough by us surgeons, a fact well known to the general

practitioner of large experience, and that is that a respectable pro-

portion of these patients recover without operation. I have myself

had 2 cases in which such a recovery took place. If the malady
has not progressed beyond a certain line, operation would be contra-

indicated, and if the patient will stop his bad drinking habits the

ascites may be seen to disappear. Tappings are required for a number
of months, however. One of my patients, an old sea captain, I tapped

probably thirteen times, the intervals becoming longer and longer,

and he survived the last tapping about fifteen years. Such a fact

should make us a little cautious in pressing the value of this opera-

tion and in being too exultant over the results obtained.



ACUTE DIVERTICULITIS OF THE SIGMOID
FLEXURE OF THE COLON

By CHARLES A. POWERS, M.D.
DENVER, COLORADO

At the 1907 meeting of this Association, W. J. Mayo and

George E. Brewer presented the subject of Diverticuhtis of the

Sigmoid, the former discussing the affection from the standpoint

of chronic thickening simulating carcinoma, the latter from

that of left-sided suppuration simulating appendicitis. So

important were these communications that Fitz, of Boston,

taking part in the discussion by invitation, said that "They
made a fairly complete picture of what must be recognized as a

new disease of the lower abdomen: diverticuhtis of the left

quadrant analogous to appendicitis of the right quadrant.'*

So far as I am able to learn these were the first clear pictures

which had been drawn. Pathologists had recognized inflam-

matory affections of the sigmoid in the course of their post-

mortem examinations, but clinicians were lacking in apprecia-

tion of the importance of the conditions.

A number of communications have been made on this subject

since the appearance of these important papers ty Mayo and

Brewer. Notable among these are those of Telling, Lancet

y

vol. i, 1908; the Proctologist, March, 191 1; Anchiitz, Centr.

f. Chir., 1909, p. 1 1 76; Moure et Desbouis, La Presse Med.,

1909, No. 104; Hartwell and Cecil, Afner. Jour. Med. Sci., 1910,

vol. clx; Dunn and Woolley, Amer. Jour. Med. Sci., 191 1, vol.

clxii; Bruce, Annals of Surgery, May, 191 1; Erdmann, Yale

Med. Monthly, February, 191 2; Cameron and Rippmann, Guy^s

Hospital Reports, 1910, vol. Ixiv; Zengerle, Centr. f. Chir., 191 2,
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p. 275; Barbat, Surgery, Gynecology, and Obstetrics, March, 1910;

Franke, Deutsche, med. Woch., 1909, No. 3; Neupert, Arch. f.

klin, Chir., 1908, vol. Ixxxvii; Wilson, Annals qJ Surgery,

February, 191 1; Chiari, Centr. f. allgem. Path. 191 1, vol. xxii;

Eibeggar, Prager med. Woch. 1910, No. 43; Verdenal, These

de Lyon, 1907. Some of these, especially the papers written

by Telling and by Hartwell and Cecil, are analytical and exhaus-

tive,^ others present in detail the histories of carefully observed

cases. The pathological condition is a definite one^ and must be

borne in mind by clinicians when considering affections of the

left lower quadrant of the abdomen. These diverticula are of

the variety known as false; they are acquired, they are more

often found in males than in females, and they are particularly

observed in obese individuals at or near mid-life who have

suffered from flatulency and constipation. My belief that acute

diverticulitis occurring in these obese people is a grave condition

leads me to report the following illustrative case:

Mr. B., aged forty-nine years, unmarried. Height, 5 feet 9

J

inches; weight, 240 pounds. Chronic bronchitis for many years;

^'ailing" off and on for many years. History of acute appendicitis

seventeen years ago. Right oblique inguinal hernia for the last

six years; this was controlled by a truss. No definite kidney

history. The bowels have at times been loose, at times markedly

constipated. Patient very obese; full reddish face. He has

been a very heavy eater and has taken practically no exercise.^

Present Illness. November 15, 1911. ''Bilious." Bowels

emptied thorohghly by compound cathartic pills; these repeated

two nights. Free large movements.

November 18. Felt rather badly; nine or ten bowel move-

ments.

^ An excellent bibliography accompanied the paper of Barbat.

2 While this communication considers only diverticulitis of the sigmoid,

the most frequent seat of diverticula, it is to be borne in mind that intestinal

pouches, both false and true, are met with in other portions of the large

intestine and throughout the length of the small intestine.

3 I have known him intimately for seventeen years and he has always

impressed me as being a very poor surgical risk.
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November 19. Seen by Dr. C. E. Edson. The urine was

normal. He complained of soreness at and above the left groin

and of discomfort over the lower part of the descending colon.

He was tender on pressure at the sigmoid region on the left

side. The pulse and temperature were normal.

November 20. The patient says that he had pain in the

lower abdomen throughout last night. Since then he has been

on the verge of chilHness. He has had no bowel movements

since 5 o'clock yesterday afternoon. At 4 p.m. today the temper-

ature was 101.5°, the pulse 90. Pain and tenderness over the

lower left quadrant of the abdomen. At 6 p.m. (November 20)

he was seen by me in consultation with Dr. Edson. The temper-

ature is 101°, the pulse 90. There has been no vomiting; the

patient is in bed; his facial expression is fairly good, he complains

of moderate pain in the lower left quadrant of the abdomen. He
has had no definite urgency of urination; he has had no rectal

tenesmus. There has been no blood in the stools; there has been

no rectal discharge.

Physical Examination. The abdomen shows no distention on

inspection. It is very full, through fat, but does not impress

me as being distended. There is an exquisitely tender area the

size of the palm of the hand midway between the navel and the

left anterior superior spine. This area is very tender on even

light pressure. The abdomen at this point is very rigid; the

remainder of the abdomen is free from rigidity. Deep pressure^

in the region of the appendix elicits a little tenderness, but this

is not at all marked. Nothing is found in the region of the

stomach or liver. Digital rectal examination shows a somewhat

enlarged prostate; it elicits no tenderness and meets with no

resistance. The right testis seems normal; the left testis is not

to be felt. The patient is immediately sent to the hospital and

a blood count ordered; this shows a leukocytosis of 26,000 and a

differential of 77 per cent.

Note.—This man impresses me as having a definite and urgent

surgical affection of his left lower quadrant. He is exquisitely

tender and quite rigid; he has a moderate fever; he has a high
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leukocytosis. Despite the fact that I beheve him to be a very

unfavorable risk I feel that his abdomen should be explored. He
may have an acute diverticuHtis;^ he may have a badly placed

appendix; he may have a thrombosis with intestinal gangrene.

The condition may be one of many things, but I beheve it to be

surgical.

Operation at St. Luke's Hospital, 10 p.m., November 20.

Ordinary iodine preparation. Patient in moderate Trendelen-

burg position. Long, free incision in median Hne from pubes

to above umbilicus. Abdominal wall very thick, the preperi-

toneal fat being at least three inches in thickness. Intestines

moderately distended but of good color. No evidence of peri-

tonitis. Under wide retraction and thorough packing off of the

small intestine a gangrenous mass about the size of an apple

is found at the middle sigmoid. This mass is of a dark greenish,

yellowish color. The sigmoid is bound down and not capable

of being brought up. Careful examination shows the mass to

contain a gangrenous diverticulum about the size of an olive.

This is at the upper part of the mass and at the convex border

of the sigmoid; the rest of the mass is apparently made up of

fat. Speedy decision made to attempt the removal of the mass

from the sigmoid. (Excision of this area of the sigmoid with an

anastomosis would have been fraught with the utmost possible

difhculty.) Mass grasped with left hand and gently drawn up;

at this time the diverticulum ruptured at its upper part and

feces were extravasated on protecting gauze packs. Rapid knife

dissection of the mass away from the gut, beginning below;

fairly sharp bleeding; diverticulum proper cut away from the

gut, leaving a hole in the intestine about the size of a penny.

Wall of sigmoid thickened and friable. The best possible closure

was made of the intestinal opening with plain catgut and chromic

catgut and the best possible attempt was made to cover this

^ I do not feel that one should say that a preoperative diagnosis of acute

sigmoid diverticulitis was made in this case; the condition was simply thought

probable. I am indebted to Drs. C. E. Edson, W. S. Bagot, and S. Fosdick

Jones for helpful advice and assistance.
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area with adjacent epiploic fat. Closure not thoroughly satis-

factory, owing to the friable condition of the entire segment of

the sigmoid, but considered pretty satisfactory; indeed, as satis-

' factory as I was able to make it.^ (The possibility of a fecal

fistula was borne in mind.) Free incision through left flank

with introduction of drain to seat of wound in sigmoid. Small

tube above bladder to bottom of pelvis. Ordinary cleansing.

(Abdominal left testis discovered.) Suture of abdominal wound.

Time of operation something over one hour ; condition of patient

good at close, pulse about 100.

During the three days following operation the course was

rather stormy. The urine showed a heavy ring of albumin

and granular casts. Both lungs showed fine and coarse rales.

There was no vomiting, and while the intestinal distention was

marked, yet it was possible to relieve gas in a fair degree. Five

days after operation the condition seemed very satisfactory.

The temperature was normal, the pulse was 94 to the minute

and of excellent quality. The patient was passing gas freely;

the facial expression was good; the subjective symptoms were

good. On this day a fair sized liquid bowel movement contained

a moderate amount of bright and dark blood; this appearance

of blood did not recur. On November 27, seven days after

operation, the temperature was normal; the pulse averaged 90

to the minute; the patient was comfortable; he was sleeping

well and passing a large amount of gas. His recovery seemed

assured (see clinical chart). I saw him at 2 p.m., at which time

his condition was in all ways good; he was entirely comfortable.

At 2.45 P.M. he suddenly complained of excruciating thoracic

pain and became ashen in color, gasping for breath. The

pulse, as taken by the nurse, was very weak and irregular,

almost imperceptible. I reached him a few moments later, at

which time he presented the typical picture of pulmonary

embolism. He was hardly conscious; he failed steadily and died

1 No other diverticula were observed, but prolonged search was not

made.



154 powers: diverticulitis of sigmoid flexure of colon

at 3.55 P.M., one hour and ten minutes after his first thoracic

symptoms.

Days of 1

Month.
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An examination of the abdomen was made four hours after

death. There was no peritonitis; the sutured area at the sig-

moid was intact. There was a moderate plastic exudate at the

site of suture. The chest was not examined, as the symptoms

of pulmonary embolism were classical.

We have in this case an acute gangrenous diverticulitis of

the sigmoid in which operation was done at a comparatively

early hour, certainly before rupture or peritonitis had occurred.

The gangrenous area was excised and the opening in the sigmoid

sutured. The patient was apparently making a good recovery,

when he suddenly succumbed to pulmonary embolus on the

seventh day. When the abdomen was examined after death it

was found to be clean.

It is not easy to positively segregate the reported instances

of the acute form of diverticuHtis; some overlapping must

necessarily occur. I am able to collect from literature hardly

more than a dozen cases submitted to operation (Cameron

and Rippmann, Brewer, Mertens, Wernecke, Erdmann, Barbat,

Bruce, Hartwell and Cecil), of these, almost all of which were

attended by perforative peritonitis, died, while of those in which

an abscess was opened and drained almost all recovered. I am
unable to find the analogue of the case reported in detail in

this communication, although it is more than probable that

such exists. Certainly the danger of perforation in acute diver-

ticuHtis is grave, ^ and this renders early diagnosis^ and prompt

operative interference of great importance. While the condition

is analogous to appendicitis the operative management is less

simple than is that of the acute inflammations of the appendix,

and it is with this thought in mind that I venture to bring the

subject, though with but a single illustrative case, before the

Association.

^ A large proportion of the literature of the subject is based on autopsy-

findings.

2 The symptoms are practically those of an acute appendicitis of the left

side. Telling (loc. cit.) gives an excellent resume of the occurrence, pathology,

and forms of diverticulitis.



RADICAL OPERATION FOR THE RELIEF OF CANCER
OF THE RECTUM AND RECTOSIGMOID

By WILLIAM J. MAYO, M.D.
ROCHESTER, MINN.

The true rectum lies between the levator ani muscle and

the third sacral vertebra, and consists of the so-called second

part of the rectum, as designated by American authors. It is

derived from the cloaca, which is a highly differentiated part

of the hind gut and has five sources of blood supply, all of which

may be accompanied by lymphatics. The superior rectal and

the middle hemorrhoidal arteries contribute the main blood

supply, however, and the lymphatics, which are scanty, usually

pass along with these bloodvessels by way of the rectal, sacral,

mesosigmoid, and internal ihac glands to the juxta aortic group.

The rectum proper has no mesentery, and only a small

part of its anterior surface is covered by peritoneum; it lies in

the fatty supporting tissue inside the rectal fascia between the

genito-urinary organs ventrally and the sacrococcygeal frame-

work dorsally. Carcinomas of the true rectum are covered by

peritoneum ventrally to some extent in more than half the

cases. The type is adenocarcinoma.

The so-called first portion of the rectum has been shown by

Treves^ and Jonnesco^ to be the terminal portion of the sigmoid

derived directly from the hind gut, and its lymphatics pass to

the aortic group by way of the mesosigmoid following its single

source of blood supply. All the growths in this situation are

covered by peritoneum ventrally. The type is adenocarcinoma.

Only 24 per cent, of rectal cancers He completely below the

peritoneum (Tuttle).^

The so-called third portion of the rectum is derived from the
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ectoderm or skin fold, and its lymphatics drain into the inguinal

and coccygeal glands as well as upward into the rectal glands.

The anal canal is about one and one-fourth inches in length,

contains no glands, and is lined by pavement epithelium. This

part is the primary source of malignant disease in about 6 per

cent, of the cases of cancer of the rectum. The type is

epithelioma.

Operation for cancer has two principal objects: (i) Complete

removal of the local focus with such adjacent tissue as might

possibly be affected, and (2) the removal, to as great an extent

as possible, of the tributary lymph nodes. To accompHsh

these objects in operating upon the true rectum for cancer

means the removal of the entire organ with such destruction

of the muscles and nerves as will probably render efforts at

securing a controllable anus impossible. While a briUiant

result is occasionally obtained by drawing the sigmoid down-

ward arid passing it through the muscles of the anal canal,

from which the mucous membrane has been removed, such

fortunate instances are rare. In most cases there results a

preternatural anus at the normal situation, and this latter

condition cannot be considered a restoration, but merely a

sentimental attempt to place what amounts to colostomy at

an unfortunate situation—the anal site. This is especially

true if the muscles and nerves have been seriously damaged;

in such cases an abdominal colostomy or a sacral anus will

give as good or better results at a smaller risk. However,

each case must be judged on its individual merits; an attempt

to conserve function must not be allowed to result in failure to

eradicate the disease.

Handley'^ has shown that carcinomatous implantation may
be found in the bowel 6 inches above the visible expression of

the disease. Fagge^ has demonstrated, in 2 cases, an extension

downward into the lymphatics of the anal canal without visible

involvement of the canal itself. In Fagge's opinion, with which

I agree, the entire anal canal should be removed when the

carcinoma has its origin in the rectal ampulla.
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The necessity of a wide eradication of the disease with at

least 6 inches of apparent sound bowel above and not less than

2 inches below, with all the surrounding fat and glands, usually

means a permanent colostomy in some situation. The functional

incapacity following the operation must be accepted by the

patient as the price paid for the cure. Occasionally a case may
be found early enough so that the disease can be removed locally

with success. In five instances in the clinic at St. Mary's

Hospital cancer of the rectum was discovered early enough

to enable us to remove the focus by a purely local oper-

ation and no recurrence followed. In a few of our cases the

strictly local nature of the disease seemed to justify a limited

resection of the rectum with direct suture in continuity, but in

the greater number of cases such operations cannot be considered,

as they either subject the patient to an operation which is not

radical and gives but a faint hope of cure or greatly increases

the danger of sepsis from leakage.

Failure to remove the disease in an orderly manner, and not

the natural tendencies of rectal cancer, is responsible for the

pessimism of the profession toward the radical operation for

removal of malignant growths in the rectum and rectosigmoid.

High-lying carcinomas of the rectum, in the so-called first

portion of the rectum, in the large majority of cases, may be

considered to have their origin in the terminal sigmoid. Since,

in most of these cases, the rectum is involved in its upper

portion and in all it must be removed to a great extent, it is

wise to consider all high rectal and terminal sigmoid growths

in one group as rectosigmoid. They form a very considerable

percentage of carcinomas of the rectum, and, when localized,

are extremely favorable for curative operation.

In a limited number of cases the sigmoid can be anastomosed

to the lower rectum by the tube method after resection, but in

a considerable percentage and perhaps the majority, the disease

involves the rectum extensively and an operation cannot be

considered complete which does not remove the entire rectum

and lower sigmoid.
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Colostomy through the left rectus muscle, as advocated by

Lilienthal,^ gives good functional results, and, as contrasted with

a preternatural anus in any other situation, is to be preferred.

A colostomy in the rectus muscle can be controlled by a simple

abdominal binder—the weight of the abdomen in the bandage

making the gentle pressure that is necessary for closure. The

rectus muscle is as controllable as the biceps, and temporary

voluntary control is often obtained, even against gas and fluids.

Iliac colostomy, on the contrary, is placed in a situation where

pressure must be brought by a pad or some other artificial

means; the control may be efficient, but generally does not

bear comparison with that obtained when the opening is

made through the rectus muscle.

If the colostomy be done as a primary operation to be followed

later by radical removal of the disease, it allows thorough

evacuation of the bowels and careful cleansing of the distal

fragment before undertaking the second operation. When it is

considered that 90 per cent, of the deaths following operation

are due to sepsis,^ the importance of this step cannot be over-

estimated.

A sacral anus is fairly well controlled by projier apparatus and

the average patient is, for sentimental reasons, better pleased

with a colostomy behind, as that, after all, is what a sacral

anus amounts to, than with a colostomy in front.

Operahility. Carcinoma of the rectum and rectosigmoid

remains a local condition until a late stage. I have never seen

a case in which a locally removable carcinoma in this situation

has been inoperable because of glandular metastases alone. We
have not infrequently seen cases which were locally removable

and fairly free from glandular metastasis, but in which the liver

was involved in embolic carcinoma. This is especially true in

the young. In a few instances we have seen peritoneal metas-

tases and implantation-carcinoma in the mucous membrane

both above and below the primary seat of the disease in cases

locally operable.

In many cases rectal examination will not determine whether
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or not the disease be locally removable, and, since it is essential

to know that there are no irremovable metastases in the abdomi-

nal cavity, an intraperitoneal exploration should constitute the

first step in operating on cancer of the true rectum and recto-

sigmoid. Not until this be done and the disease viewed from

above can the question of rectal conservation be settled. This,

however, should not be considered an arbitrary law. In the

very obese, the cachectic, and those in poor physical condition

from general diseases a single operation by the perineal or

sacral route may be preferred to a method which requires two

operations, although an occasional patient may be operated

upon radically who has abdominal metastasis unknown to the

operator before exploration.

Inoperability is usually due to extension anteriorly to the

region of the genito-urinary organs. When the mucous mem-
brane of the bladder is affected and there is mechanical

difficulty in micturition an operation is not only futile but

has also considerable mortality.

Involvement of the peritoneum and muscular coats of the

bladder is not unfavorable to operation, and on a number of

occasions we have removed a part of the bladder wall down to

the mucosa with good results. Involvement by direct extension

to the uterus does not mean inoperabihty. If necessary, the

uterus with both ovaries and tubes can be removed at the same

time. This was done in five of our cases. Carcinomas implanted

upon the ovaries and pelvic peritoneum, however, are much

less favorable for operation. The very fact that these carci-

nomatous cells have been loose in the peritoneal cavity means

that other organs may be involved, although, on account of

the rapidity of the progress of the disease in the ovaries, they

are the only organs manifestly affected at the time.

The prostate and seminal vesicles, when involved in the car-

cinoma, can be easily removed to such an extent as may be

necessary, but the prospect of cure is poor. In one patient we

removed an inch of the posterior urethra and a piece of the
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bladder, followed by direct suture; the prostate and right

seminal vesicle were also removed. The patient recovered

with control of the bladder. We have dissected the ureters from

the bladder to the brim of the pelvis in a number of cases, and

after covering them with vasehne, allowed them to drop back

into position. Ureteral fistula has not followed in any of these

cases. We have found that if the ureters are thoroughly

covered with vaseline after separation and denudation both

in this operation and in the complete abdominal hysterectomy

of Wertheim, ureteral fistula has not occurred. Gauze should

not be allowed to come in contact with the denuded ureter in

the drainage. It has been said that few cases of cancer of the

rectum are operable beyond nine months after the beginning

of the symptoms. This is an error. A number of our cases in

which the symptoms had existed more than two years proved

to be in excellent condition for operation. Much of the repu-

tation of colostomy as a palliative operation depends on the fact

that cancer of the rectum is a slow process and long remains a

local disease. These extensive operations, however, can only

be made with a justifiable mortality where a preliminary

colostomy has been done and the rectal fragment has been

carefully cleansed.

Two years ago I presented a report of 1 20 cases of resection

of the rectum.^ Since then we (C. H. and W. J. Mayo) have

operated on 71 additional cases. I wish briefly to review these,

with special reference to the operative methods and immediate

mortahty, reserving the question of ultimate results for a future

report.

For convenience, the 71 cases submitted to radical operation

from January i, 19 10, at which time the former statistics

ended, to April i, 191 2, have been divided into two series:

(i) Operations through a perineal or posterior incision in a

single stage; (2) operations through the abdomen or abdominal

combined with a perineal or sacral incision in one or two stages.

Each will be discussed separately.

Am Surg 11
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I. operations through the Perineum or a Posterior Sacral

Incision in a Single Stage. In this series there were 27 cases,

with 2 deaths (7 per cent.).

(a) Local Operations. It is the rule in our clinic that the rectum

shall be examined digitally in practically all of the cases in which

an abdominal or pelvic complaint exists, whether or not there

be rectal symptoms. Thus we have, on five occasions—two

in this group of 71—discovered carcinoma as a small localized

mass from the size of a bean to that of a filbert, in patients with

few or no rectal symptoms. Two of these were in degenerating

polyps. Under an anesthetic and after careful dilatation of the

sphincter, a clamp was placed in such a manner as to bring up

the "growth with a wide zone of normal mucous membrane.

The carcinoma was cut away with scissors and the base slowly

seared with a hot iron. In i case it was necessary to use a

catgut suture in addition. These five patients have all remained

well.

{h) Cripfs Perineal Resection. In this group there were 5

cases with no deaths. All involved the anal canal. The tumor,

with a good margin of skin about the anus, the sphincters

and a wide area of fat, the anal canal and a sufficient amount

of the ampulla of the rectum, were removed. The rectum above

was not loosened from its bed and no attempt was made to

unite the skin to the stump of the rectum. With a little care

in the use of bougies in the third and fourth week, to prevent

contracture, the functional results were excellent. In 2 of these

cases the inguinal glands were removed at the same time.

Undoubtedly it is good practice to remove the inguinal glands

in all of these cases.

{c) Quenu-Tuttle Perineal Resection. In this group there

were 12 cases with one death (8| per cent.). This operation is

most properly applied in women. It consists, with or without

removal of the coccyx, of a rapid dissection of the entire rectum

from the hollow of the sacrum through a posterior straight

incision. The dissection is extended anteriorly until the peri-

toneal cavity is opened. A gauze pad is placed inside the
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peritoneal cavity. The entire rectum is separated from its lateral

attachments which are caught in forceps much as are the broad

ligaments in vaginal hysterectomy. Compression in the clamps

for a few minutes, as pointed out by Bevan,^ stops all tend-

ency to bleeding from the hemorrhoidal vessels. As a rule

the entire mass can now be drawn through the incision with

Httle difficulty. The superior rectal artery is tied and the

proximal stump of sigmoid cauterized with the Paquelin

cautery. In many cases the anal canal can be saved, and

after stripping of its mucous membrane, the lower end of the

tied sigmoid is drawn through and fastened. We have followed

Peck's^ advice, leaving the stump closed for from twenty-four

to seventy-two hours before opening, and have obtained primary

union in some cases. The patient is operated in the perineal

position. This operation is indicated in very fleshy, elderly

females in whom any kind of an abdominal operation would be

fraught with great difficulty and danger, and in patients who
are cachectic and anemic. Of these 12 cases, two were ex-

tremely anemic from continued loss of blood, one having 22 per

cent, hemoglobin and the other 28 per cent. Both made good

recoveries. In the male this method does not give a sufficient

view of the genito-urinary apparatus. In the female the bladder

is protected by the uterus and vagina.

(d) Posterior Resection of the Kraske Type. Eight primary

operations were made by the posterior route with one death,

and 30 secondary to an abdominal operation with 4 deaths.

This method as a primary one-stage operation was chosen in

fleshy males and in several females with strictly localized growths

well above the anal canal. In five the tied end of the sigmoid

was drawn down through the anal canal, which was stripped of

its mucous membrane. In 3 cases the functional results were

good. In 2 the end of the sigmoid sloughed and separated from

the muscles and the functional results were poor. In one, a

rectosigmoid growth, direct suture in continuity was made

over a tube. A sacral anus was made in the remaining 2

cases. ^
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In the posterior operation we have followed the plan of putting

the patient on the operating table in the reverse Trendelenburg

posture (Fig. i), closing the anus by suture and making an in-

cision in the posterior midHne 8 or 9 inches in length from the

upper sacrum to the anus. The coccyx and the fourth and fifth

sacral vertebrae are removed, which gives a fairly good operative

space (Fig. 2). The dissection is then made usually from below

upward. It should be accurate and anatomic, exposing the pos-

terior urethra, prostate, seminal vesicles and posterior wall of the

bladder in the male, the vagina and uterus in the female, and,

v4t
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Fig. I.—Patient in reverse Trendelenburg posture for excision of

the rectum.

as a rule, the ureters in both sexes. Hochenegg^^ has had a

large experience in posterior resections for rectal cancer. I

have recently had the pleasure of seeing Hochenegg do his

operation. In removing the fourth and fifth sacral vertebrae

he makes the bone section slightly concave from below upward.

He has no difficulty in removing growths which can be barely

reached by the examining finger. In twb-thirds of the cases

operated upon a sacral anus is made. Five hundred cases have

been operated upon in the Vienna cHnic by the Hochenegg

method, with a mortahty of 18 to 19 per cent, and 20 per
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cent, of five-year cures. In his private work, Hochenegg has

a mortahty of a Httle less than 10 per cent.

Fig. 2.—First stage of abdominosacral operation, division of lower sigmoid

and permanent colostomy. Second stage, removal of entire rectum and

sigmoid to point of division, from behind.

-f
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2. Abdominal and Abdominal Combined operations in one or

Two Stages. This series contains 44 cases with 9 deaths.

(a) Abdominal and Abdomino-perineal Operations in One

Stage. There were 14 cases with 5 deaths in this group.* The

lower sigmoid and rectum were removed through the abdomen

or abdomen and perineum at a single operation. An incision

is made in the midline, suprapubically, sufficient to admit the

hand for exploration. The patient is elevated into a sharp

Trendelenburg position and the incision is extended until it

reaches from the umbilicus to the pubes. The sigmoid is drawn

out and the abdominal cavity is carefully packed off with

gauze. The sigmoid is clamped in two places at least 6 inches

above the growth, firmly tied and divided. The ends are sterilized

with the actual cautery. The inferior mesenteric artery or the

superior rectal, depending upon the point of division, is tied.

Both ureters are identified and separated, the peritoneum rapidly

divided, and the entire cavity of the sacrum quickly freed.

The middle sacral artery will usually have to be tied, and the

lateral sacral arteries should not be forgotten. These arteries

have their origin from the posterior division of the internal

iliac. The inferior pass down on the face of the sacrum and enter

the lower sacral foramina. If roughly handled, unpleasant

bleeding may continue from the foramina and may be difficult

to check. The middle hemorrhoidals are caught and crushed

in clamps. By leaving the clamps on for a few minutes, they

can be removed and- bleeding will seldom follow. It is easy to

separate the lower sigmoid and rectum down to the levator ani

muscle. The technique may then be varied. When the patients

were in poor condition, we have on several occasions put an

angular clamp across the lower rectum at its deep set portion,

then clamped the upper side, cut between and sterilized the

cut end which projected from the deep clamp with the actual

* The operative mortality is based on counting as a death from operation

every case dying in the hospital without regard to cause of death, or length

of time thereafter. Some of these deaths occurred from exhaustion and general

debility several weeks after operation.
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cautery. The clamps were left on the handles projecting from

the abdominal incision. The rectal space was packed with

iodoform gauze, which was brought out with the handle of the

Fig. 3.—Posterior removal of rectum. Operation may be completed (a)

by a sacral anus, (6) by closure of end of sigmoid if secondary to abdominal

colostomy, (c) by removal of entire rectum and sigmoid to point of division

if sigmoid be divided.
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forceps. The wrist of a rubber glove was drawn over this

down as far as the peritoneum of the bottom of Douglas' pouch,

which was partly closed by sutures. The proximal end of the

sigmoid was brought out as a permanent colostomy through

Fig. 4.—Terminal muscular rectum conserved. Mucous membrane removed
and end of sigmoid pulled through and out of anus. End of sigmoid left

closed temporarily by a purse-string suture.

a stab wound in the left rectus muscle and attached to the

peritoneum on the inside by several sutures. Three out of

4 cases treated in this way recovered. They were advanced

cases and the operation severe. In the remainder of this group

the operation was completed through the perineum, removing
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the rectum from below. In four the end of the sigmoid was

brought down through the anal canal, which was stripped of its

mucous membrane. In two, anastomosis of the rectosigmoid

was done by the tube method^^ (Figs. 4, 5 and 6), which we

Fig. 5.—First stage of tube method of union of sigmoid to terminal mus-

cular rectum, by posterior route. Rubber tube fastened to sigmoid by catgut

suture, to be followed by directed mucomucous suture and finally by invagi-

nation and suture.

have found useful for carcinoma of the sigmoid higher up.

In one of these two, a patient with marked obstruction, a

preliminary lateral (iliac) colostomy was made and a week

later the rectosigmoid was removed through the abdomen
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and anastomosis made by the tube method. The prelimi-

nary colostomy enabled cleansing of the lower fragment and

diverted the feces until the rectosigmoid union was complete.

The proximity of the colostomy was less embarrassing than

might be expected at the second operation. The patient re-

covered. This method has merit where the true rectum is

intact, and had we practised it in some of the cases that resulted

fatally, I believe they might have been saved. In the remaining

cases a permanent colostomy was done, the peritoneum being

closed across the bottom of the pelvis as well as possible after

packing the cavity with iodoform gauze, and bringing the ends

out through the perineal incision.

Fig. 6.—Sagittal section showing union of sigmoid and lower rectum.

Completion of tube method.

(b) Preliminary Colostomy with Secondary Posterior Resection.

Thirty operations with 4 deaths (13 per cent.). There were a

number of cases in this group in which acute, subacute, or chronic

obstruction existed and the majority, because of adipose tissue,

cardiovascular changes, nephritis, etc., were poor surgical risks.

Operation. First Stage. An incision is made in the left rectus

muscle and the abdomen carefully explored. A colostomy

through the incision is then performed by the Lilienthal method.
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After union is complete, daily irrigation of the lower fragment is

begun, washing both from the colostomy through the anus and

from the anus upward until the lower segment is clean. The

bowels are evacuated on the fifth or sixth day with castor oil.

Second Stage. Seven to twelve days following the first opera-

tion the entire rectum and rectosigmoid are removed from behind

by the method described in {d) Series i (Fig. 2). The end of the

sigmoid is closed completely by suture and left as an appendage

to the colostomy from which mucus can escape. This method

has two commendable features: (i) The reUef of the obstruction,

and (2) careful preliminary cleansing of the part to be resected.

The mortality was relatively low, and the prospects of permanent

cure as good as in any other group of cases. The logic of results

point to this method as the one of choice in the majority of

cases of high rectal and rectosigmoid growths, but the last

word is still to be said on this subject.

Where the growth extends high on the lower sigmoid the

following variation in technique can be made. A midline incision

is made suprapubically, the exploration completed, and the

sigmoid brought up and divided between two ligatures and both

ends sterilized (Fig. 3). The distal end is invaginated into

the bowel with a purse-string suture and the superior rectal

artery tied. The mesosigmoid is divided above the promontory

of the sacrum, the peritoneum divided on each side as far as

the bottom of Douglas' pouch, and the fat and glands separated

from their posterior attachments to this point only. The distal

end of the sigmoid with the attached fat and glands is depressed

and the peritoneum closed down and over the top of the mass.

The anterior peritoneal attachments to the bladder and the

lateral attachments of the rectum and lower sigmoid are not

disturbed because the main blood supply through the superior

rectal vessel has already been cut off. The end of the proximal

sigmoid is brought out through the middle of the left rectus

muscle as a permanent colostomy. A tube must be inserted

into the lower fragment through the natural anus to carry off

the discharges and to enable cleansing by gentle irrigation.
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On the fifth or sixth day the bowels are thoroughly emptied

by means of castor oil. On the sixth or seventh day a complete

posterior resection is niade and the entire fragment from the

anus to the point of previous section of the sigmoid is removed

from behind as described in (d) Series i. The patient should

be kept on the side after the sacral operation, and not on the

back. This is an excellent method but has an increased mortality

over the method just described. It should not be practised in

the very obese, nor in those with obstruction. We had one

patient die several days following the colostomy from perforation

of the lower fragment. We had no deaths from preliminary

colostomy as usually performed.

In several instances the patient objected so seriously to a

permanent colostomy that a lateral colostomy was made at

the first operation sufficiently high on the sigmoid to permit

later manipulation. At a second operation the end of the

bowel was drawn down through the anal canal, which must

always be stripped of its mucous membrane, and after union

was complete the colostomy was closed. Since this second

variation in technique depends on conditions which cannot be

known until the abdomen is opened, consent must be obtained

to make a permanent colostomy if essential. This method

promises most for the future, as it gives the best prospect of a

complete restoration of the continuity of the aHmentary canal

and rectal function with a small risk.

We are encouraged in contrasting the histories of these 71

cases with tjiose of the 120 cases previously reported. While

no one operation can be applied to all cases, and while more or

less incomplete operations are sometimes found necessary

because of the condition of the patient, the last two years have

witnessed wider extirpation and more extensive operations

generally. These now include an important group of cases

heretofore considered hopeless. The two most important factors

in these results are, first, elimination by means of preliminary

abdominal exploration of cases of abdominal metastasis which

would otherwise be subjected to unavailing and dangerous



mayo: cancer of the rectum and rectosigmoid 173

operations, and second, the acceptance of permanent colostomy,

sacral or abdominal, as a necessary evil in the majority of cases.

In the 120 cases previously reported, the mortality was 16

per cent. In the present group of 71 cases the mortaHty is about

the same (15.5 per cent.), due to the acceptance for operation

of cases which previously would have been considered hopeless.

In contrasting the various methods of operation, it can

be seen that the operations grouped under Series i gives the

smallest mortality. In the elderly, in the very obese patient,

and in poor surgical risks, operations in one stage through the

perineum or posteriorly (sacral) should be practised. The

sacral operation, either as a primary operation or as the second

stage of the abdominosacral method, is the operation of choice

for the actual removal of the rectum. The great advantage of

this particular operation lies in the fact that the disease can be

extirpated widely at a single operation if necessary. In over

half of the 191 cases in our combined series this type of operation

was performed as a primary operation or as the second stage of

the abdominosacral method.

The abdominoperineal combined method performed at a

single operation is perhaps the ideal method. In the 14 cases

of this type herein reported there were 5 deaths. Miles^^

lost 17 out of 42 cases, Wallis^^ gives a mortality of 40 per cent.,

and Hartmann^'* lost i out of 4 cases and Kraske^* 4 out

of 10 cases. I am confident that were this method applied to

all cases the mortaHty would be reduced one-half. It must be

taken into consideration that the 14 cases subjected to operation

in this series could not be done in any other way and were

otherwise hopeless. The upper rectum and lower sigmoid were

involved nearly to the promontory of the sacrum. In all a

complete dissection of both ureters was necessary. Four of

them had been operated previously and a colostomy made be-

cause they were considered hopeless. In two, a loop of adherent

small bowel was coincidently resected and in 2 cases the uterus

was involved and removed. Are operations justifiable in car-

cinoma advanced to this degree? Our experience leads us to
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believe that they are—we have a number of five-year cures in

the 26 cases of abdominal and abdominal combined operations

in one stage in the previous series of 120 cases reported in 1910.

The combined abdominosacral operation in two stages has

much to commend it and has a mortality of less than one-half

that of the abdominoperineal combined operation in one stage.

The abihty to cleanse the lower fragment, and the rehef of

obstruction which a preHminary colostomy makes possible,

is of the greatest importance. This method also permits the

removal of tumors of the most extensive description from the

rectum proper, a situation in which the abdominoperineal

combined operation affords insufficient access. The rectum can

be dissected by the sacral route with as much precision as in the

cadaver, and it is a suitable procedure for practically all growths

of the rectum and rectosigmoid. Its greatest advantage lies

in the fact that if a temporary colostomy be made to divert

the fecal current until satisfactory union of the upper and lower

fragments has taken place, in suitable cases complete restoration

of normal function can be confidently expected.

We are today operating upon cases which three years ago we

would have considered entirely beyond the reach of surgery

because experience has shown that cancer of the rectum long

remains a local disease, and by block dissection cure can be

obtained in a goodly percentage of cases.

Resection of the Rectum and Rectosigmoid

January i, 1910, to April i, 1912

Total number 71

Discharged 60

Died II or 15.5 per cent.

Posterior and Perineal Operations

Cases. Discharged. Died. Mortality.

Local operation ... 2 2 o o per cent.

Harrison-Cripps ... 5 5 o o "

Quenu-Tuttle ... 12 11 i 8| "

Posterior (Kraske) . . 8 7 i 12.5 "

27 25 2 7.0
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Abdominal or abdominal combined in one or two stages. Abdominal and
abdominoperineal, single stage.

Cases. Discharged. Died. Mortality.

14 9 5 35 per cent.

Preliminary colostomy with secondary posterior operation in two stages.

Cases. Discharged. Died. Mortality.

30 26 4 13 per cent.
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TREATMENT OF FISTULA IN ANO, WITH SPECIAL
REFERENCE TO THE WHITEHEAD OPERATION

By ARTHUR W. ELTING, M.D.
ALBANY, N. Y.

A CAREFUL study of the literature of fistula in ano leaves one

with the feeling that the surgical treatment employed in many
of these cases is not productive of satisfactory results. It should

be borne in mind that it is not merely the cure of the fistula

which is desired, but that in addition the patient should be

left with a rectum as nearly normal in function as possible. It

not infrequently happens that after an operation for fistula in

ano, the last state of the patient is much worse than the first,

especially if more or less marked incontinence of feces results.

It has for a number of years been the writer's endeavor to

perfect a method of operating upon these conditions which

would at the same time insure healing of the fistula within a

reasonably short period of time and leave the patient with as

nearly a normal rectum as possible. From a careful study of

more than one hundred consecutive cases of fistula in ano, the

writer has been able to draw some personal conclusions as to

the etiology, pathology, treatment, and results of such treatment.

Very often regarded as essentially minor surgery and in many
cases comparatively easy of cure, fistula in ano may assume

such extensive and serious character as to test the highest

surgical skill and necessitate operations of decidedly major

proportions.

The classification of fistulae into complete and incomplete is

of no particular importance, dependent as it often is upon the

ability to demonst^^ate a communication with the bowel. Such
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communication exists in a great majority of cases even

though in many instances it may be microscopic rather than

macroscopic.

The existence of fistula presupposes some antecedent infection

and necrosis which, in the great majority of instances, is a simple

pyogenic infection.

Tuberculosis plays only a comparatively insignificant role in

the causation of this condition. The relatively high percentage

of tuberculous fistulas in ano given by some writers is undoubt-

edly based rather upon a cHnical than upon a bacteriological or

histological diagnosis. The more that careful laboratory methods

are employed in the study of fistula in ano, the smaller the

tuberculous percentage grows. Furthermore, in the majority

of the tuberculous cases the condition is usually secondary to

some other demonstrable tuberculous lesion elsewhere in the

body rather than the primary focus. No period of fife is exempt

from the affection, for fistulae in ano are observed from the

earliest infancy to advanced old age. Most fistulae originate

from within the bowel, only a comparative few having their

origin from without the bowel. The majority of fistulae originate

in an infected hemorrhoid. The sequence of events is first a

small thrombus, either infected or non-infected. In the latter

variety infection soon occurs. Through the lymphatics the

infection extends to the non-resistant perirectal fat and presently

a perirectal abscess presents and opens either externally or

internally or in both directions. If the principal opening is

external the internal opening may be scarcely more than micro-

scopic, but the examining probe is often found to pass into a

hemorrhoid, and it is this opening which usually determines the

chronicity of the process. In other instances a fissure, ulcer, or

superficial abrasion is the portal of entry for the infecting micro-

organisms, and in still other cases there is no demonstrable

portal of entry. In some instances ulcerative processes well

up the rectum may be the starting point of fistulae, but it also

sometimes happens that the infectious process originates low

down in the hemorrhoidal area, extends upward around the

Am Surg 12
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rectum, and perforates into the bowel two or three inches above

the anal margin. Examination of such a case some time after

the development of fistula may lead one to suspect a high origin

for the fistula when in reahty it is low down, and possibly

concealed in an insignificant hemorrhoid.

It is fortunate that the internal opening of most fistulae is

between the external and internal sphincters and the satis-

faction which follows most methods of operation employed

depends upon this fact, necessitating as it does at the most,

damage only to the external sphincter. A considerable number

of fistulae, however, have their internal openings above the

internal sphincter and it is this variety which the surgeon finds

more difficult to cure without more or less serious impairment of

rectal function. Many fistulae have a decided tendency to ramify

in the loose fat and tissues about the rectum and buttock and

it is these manifold and intricate ramifications which contribute

so much to the difficulty of satisfactory surgical treatment.

Two cardinal principles should underlie the treatment of

fistula in ano, first the separation of the fistulous tract or tracts

from the communication with the bowel, and, secondly, the

adequate closure of that communication with the removal of

all the diseased tissues in the rectum. These measures having

been employed, there is no occasion for an extended and com-

plicated dissection and removal of all the ramifications of the

fistulae, for with adequate drainage externally upon the skin,

they will tend to heal. The chronicity of fistulae in ano is not

dependent upon the lack of drainage but rather upon a commu-
nication with the bowel and the failure in many instances to

recognize that such a communication may not be macroscopically

demonstrable. The secretions of fistulae find their way to the

external or internal orifices with comparative ease, and only

rarely does any marked retention of secretion occur, and when

it does occur, it usually indicates an acute exacerbation of the

infectious process. There is no reason why fistulous processes

in the tissues about the anus should heal in any way differently

than in similar tissues in other parts of the body, provided that
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the source of the infection is ehminated. The various theories

advanced to explain why, under the old methods of treatment

many fistulae did not heal, are hardly rational. If the mucosa

of the bowel did not feed the fistula, there is no reason why the

sphincteric action should prevent healing, for the normal activity

of the sphincters is not vigorous enough to affect tissues several

inches distant, and it requires some stretch of the imagination

to understand how it could very seriously affect the healing

even of tissues near the sphincter.

It should also be borne in mind that the surgeon is not always

responsible for the weakness of sphincteric action which some-

times follow operation for fistula, for it does now and then

happen that the more or less extensive infection associated as

it is with necrosis, causes a destruction of a part, and some-

times of a considerable part, of the sphincter muscles. In such

a case no matter how skilfully injury to the sphincter may be

avoided, more or less marked incontinence of feces may follow,

which the patient is inclined to attribute to the operation.

Occasionally, too, the extensive perirectal inflammation may
subsequently, after a fistula is cured, cause more or less cica-

tricial contraction about the anus or lower rectum, with some

degree of stenosis or stricture. This condition, too, is not always

to be attributed to the operative procedure employed.

It should always be the surgeon's endeavor to avoid if possible

any injury to either the external or internal sphincter, for only

in this way can any definite assurance be had that the subsequent

sphincteric function will be satisfactory.

The treatment of fistula in ano can be divided into the con-

servative or non-operative and the radical or operative. Among
the more commonly employed of the conservative measures

may be classed the various forms of injection, such as silver

nitrate, carboHc acid, and other escharotics. The use of bismuth

paste may also be properly classed under this heading. While

this method has some advocates and in certain selected and

mild cases may produce a cure, it is hardly to be considered as

an important method of treatment. The elastic hgature is also
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essentially a conservative measure, and while it in times past

had some enthusiastic advocates, it is essentially obsolete today

and is nowise comparable in its efficiency to many other surgical

procedures.

The radical or operative methods of treatment may be classi-

fied under three headings

:

1. Incision.

2. Excision.

3. Excision and suture.

When the fistula is of the submucous variety and does not

in any way involve the sphincters, incision often gives satis-

factory results. In more extensive and complicated cases, it

necessitates cutting one or both sphincters, and for this reason

alone it should if possible be avoided. Excision either with or

without suture is better adapted to the more extensive forms of

fistula in ano, and various modifications of the procedure have

been recommended by different surgeons. The essential feature

of this type of operation is the attempt to eradicate by clean

dissection the fistulous process and to close by suture the com-

munication with the bowel. Against this operation may be

urged the difficulty in many cases of determining the communi-

cation with the bowel as well as the difficulty encountered in

the attempt at dissection of all the fistulous ramifications. It

also not infrequently happens in this type of operation that

serious damage is done to the sphincters. Another disadvantage

of this method is the more or less protracted postoperative treat-

ment which some of these cases require as well as the fact that

it does not provide for the rehef of the diseased condition of the

rectum which so often precedes and accompanies fistula in ano

and to which a great majority of the cases are essentially due.

While the treatment of practically every other surgical malady

has been improved in the last few decades, the treatment of

fistxila in ano remains about where it was twenty years ago and

the general results of such treatment are but little if any more

satisfactory than they were then.

Failure and unsatisfactory results led the writer several years
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ago to endeavor to devise a method of treatment which would

be general in its applicabiHty, easy and safe in its performance,

and sure in its results. Long a firm beUever in the efficacy of

the Whitehead principle of operation in the treatment of benign

surgical conditions of the lower two inches of the bowel, it was

but a step to the application of this principle to the treatment

of fistula in ano.

The operation consists, first, in a thorough dilatation of the

rectal sphincters, laterally, as this has been shown to produce

less disturbance of the bladder function than when done antero-

posteriorly. With a probe the general course of the sinuses is

located and the communication with the bowel determined, if

one be demonstrable. A circular incision at the junction of the

skin and mucosa is then made and the bowel dissected away

from the external and, if necessary, the internal sphincters, which

are carefully pushed upward and away from all possibility of

injury. The dissection of the bowel is continued upward until

well above the level of the internal opening, if one exists, or

to the attachment of the levator ani muscle if no internal open-

ing can be demonstrated, care being taken to keep as near the

mucosa as possible. In this way complete separation of the

fistulous tracts from all communication with the bowel is effected.

The external fistulous opening or openings are then somewhat

enlarged, and with a small curette, all the demonstrable fistulous

tracts are carefully curetted. Counteropenings in the skin are

made in tortuous complicated tracts if necessary. With inter-

rupted silk sutures, the bowel, mobilized and cut off above the

level of the internal fistulous opening, is approximated to the

skin at the anal margin, the sutures being placed in such a way
as to obUterate all dead space.

In cases where no internal opening can be demonstrated, the

dissection of the bowel is never carried above the insertion into

the rectum of the levator ani muscle indicated by the so-called

*' white line," for comparatively few fistulae ever extend above

the attachment of the levator ani muscle to the bowel. The
fistulous openings are lightly packed with gauze and a rectal
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plug is inserted for a few hours to control oozing and insure

approximation of tissues and the operation is completed. The

fistulous openings are kept open with gauze for a few days and

then allowed to take care of themselves, no particular treatment

being required after the first week or ten days. The bowels

are moved with a mild cathartic at the end of forty-eight hours;

the silk sutures come away of their own accord.

In some cases of extensive and complicated fistulae, it may
require several weeks for all the sinuses to heal completely,

but when this has occurred, there has never been any tendency

to recurrence. By this procedure every possible requisite for

rapid healing has been fulfilled; the internal fistulous openings

rapidly and securely closed; all communication with the fistu-

lous tracts severed; hemorrhoids and other diseased conditions

removed; the sphincters preserved intact, and a comfortable and

rapid convalescence assured. By this method fistulae communi-

cating with the bowel more than three inches above the anal

margin have been cured, with preservation of normal sphincteric

function.

It is always well to avoid operating for the cure of fistula

during the acute stage of inflammation. In such cases it is

well to freely incise the infected area, and when the active

process has quieted down the radical operation can best be

employed.

The above method has been employed in 105 consecutive

cases upon which this report is based. In all of these cases

careful histological examination of the tissue removed was made

at the Bender Hygienic Laboratory. Of this number 96 were

found to be histologically non-tuberculous and 9 histologically

tuberculous. Of the 9 tuberculous cases, 7 had demonstrable

pulmonary tuberculosis at the time of the operation. Of the

105 cases, 64 occurred in males and 41 in females. Arranged

according to age, 2 occurred in the first decade; one of them in

a child of ten months; 8 occurred in the second decade; 37

occurred in the third decade; 30 occurred in the fourth decade;
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15 occurred in the fifth decade; lo occurred in the sixth decade,

and 3 occurred in the seventh decade.

In practically all of these cases it has been possible to trace

the subsequent history of the patients, and in all of them, so

far as we have been able to determine, the fistulae have healed

and remained well. Some of the patients have died, but none

from causes associated with the fistulae except in the cases of

pulmonary tuberculosis, four of whom have died. There was

no mortality associated with the operation. In one case an

abscess formed in one of the ramifications of the fistulous tract,

which required incision about one month after the operation,

but which subsequently healed and has remained well. This

was the only case in which any kind of a second operation was

required. Some of the cases had been previously operated upon

unsuccessfully elsewhere and some damage done to the sphinc-

ters. In 7 of the cases some degree of stenosis or stricture

developed subsequently, but all of these were cases with very

extensive perirectal inflammation and necrosis, in most instances

associated with bowel openings from two to three inches above

the anal margin. The use of hard rubber rectal dilators

inserted by the patient once or twice daily, effectually relieved

the stricture in all of the seven cases, so that at this time none

of them have occasion to use the dilators. These strictures

were but the natural result of the extensive scar tissue due to

the widespread inflammation. One of these cases now has marked

incontinence of feces due to an almost complete degeneration

of the external sphincter muscle associated with partial degenera-

tion of the internal sphincter. Three others of these seven have

more or less incontinence of feces, when the bowels are loose,

due so far as can be determined to the same cause. The remain-

ing cases of the entire series have practically normal sphincteric

function.

From several years' study and experience in the treatment

of fistula in ano it may be concluded:

I. That probably not more than lo per cent, of fistulae in ano

are tuberculous and that a great majority of these are secondary
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to demonstrable tuberculosis elsewhere in the body, usually

in the lungs.

2. That the great majority of fistulae in ano originate from a

diseased condition of the rectum, existing in the lower one and

one-half inches, and that this diseased condition is usually a

hemorrhoid.

3. That the essential principles underlying the cure of fistulas

in ano consist in: (a) the severance of the communication

between the bowel and the fistulous tract and (b) the removal

of the diseased portion of the bowel including the fistulous

opening.

4. That the widespread and often destructive dissection and

removal of the fistulous tracts in the perirectal tissues, is

unnecessary.

5. That it is possible to cure fistula in ano without injury to

the sphincters and with a preservation of all the sphincteric

function possessed prior to operation, by the appHcation of the

Whitehead principle of rectal excision.
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DISCUSSION

Dr. John H. Gibbon, Philadelphia.

I suppose we will all agree that there is no lesion for which we
operate and in which we get poorer results and higher mortality than

carcinoma situated high in the rectum, and I expect we have all

been through various changes of mind as to what is the best opera-

tion to do. I doubt if there is any one lesion for which a greater

variety of operations is done. In my remarks on this subject I have

in mind particularly those growths situated high up in the rectum.

In my early enthusiasm when operating for carcinoma of the colon

producing intestinal obstruction, I made the mistake a number of

times of doing an immediate resection and anastomosis. My experi-

ence corresponds with that of others, namely, that this was a mistake

and that the proper way to operate for acute obstruction due to

growths in the colon is by first draining the intestine, then doing a

resection and anastomosis. I have about reached the conclusion

that the successful way to deal with cancer of the upper rectum is

by doing a preliminary colostomy and, later, removing the growth.

Of course, when the growth is situated low down this method does

not apply. Where the growth is high up, if we do a preliminary

colostomy we may hope to eliminate to a great extent the most
serious postoperative comphcation, that of sepsis, from which many
patients die on the tenth or twelfth day when we are hoping they

are going to get well.

At the Denver meeting of this Association I read by title a paper

on Far Advanced Malignant Disease in which I took the attitude

that it is a mistake to do radical operations in far-advanced cases,

and I illustrated that attitude by referring to this very subject.

As Dr. Mayo states, glandular metastasis is late, but metastasis

to the liver is early, especially in young people, and I have known
of more than one case, several in fact, where carcinoma of the rectum

has been operated upon, and subjected to radical and extensive

operation, when metastasis to the liver had already occurred. By
making an abdominal incision I have avoided this mistake in two

instances, and consequently I believe preliminary colostomy has the

additional advantage of permitting one to make sure that no metas-

tasis has already taken place in the liver. This applies particularly

to patients under forty years of age. The younger the patient the

earlier the metastasis.

In regard to the treatment of fistula-in-ano which was so completely

presented by Dr. Elting, in recent years I have derived great com-
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fort in removing these fistulous tracts by first injecting them with

methylene blue. Although you may not always be able to determine

the site of the internal opening, my experience leads me to believe

that the entire tract is stained by the methylene blue, and by its

use the operation is made much easier. This method of staining

worked so successfully in the thyroglossal fistulae and cysts that I

determined to use it in these cases of fistula-in-ano, and since adopt-

ing this method I have been able to excise the internal opening

much more satisfactorily than formerly.

Dr. Frederic Kammerer, New York City.

I am glad to hear that Dr. Mayo, with his large experience, agrees

with the position I have taken of late years in the treatment of cancer

of the rectum, in some particulars at least. My own experience is

limited to about 60 cases. Under the influence of Kraske's teachings,

whose assistant I happened to be at the time he first devised his

operation, I formerly always did resections of the rectum for cancer,

when the anal region was not distinctly involved. Of late years I

have almost entirely abandoned resections for several reasons. They
are invariably followed by a narrowing of the bowel at the site of

the suture, and I have found that recurrences are likely to appear

near these relative strictures. But I have been mainly impressed

by the fact that in doing a resection and attempting to save the

sphincter, we are not sufficiently radical in the removal of the tumor,

as Dr. Mayo has pointed out. I also frankly confess that my personal

experience with transplantation of the upper end of the bowel after

resection to the site of the natural anus by the various methods of

invagination has not been very successful as regards the restoration

of a normally functionating anus. It is unfortunate that we do not

see rectal cancers in the early stages, but this is easily understood.

The majority of cases that come under my observation are far

advanced. In such cases at least, if not in all, the advantages of a

preliminary colostomy are very great. I cannot conceive of equally

good results being obtained, as regards immediate mortahty, by the

combined operation or the sacral operation with resection or ampu-
tation when no preliminary colostomy has been done. The size of

the growth, its attachment to the surrounding parts, are occasionally

most favorably influenced by colostomy and removal of the growth

later on by the sacral route is attended by very little risk, more
especially if the open end of the bowel is simply closed by sutures,

fastened to the edges of the peritoneum and dropped into the wound.

Of course, there is nothing new in preliminary colostomy, either

temporary or permanent, but the element of safety which it adds
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to the removal of large tumors of the rectum has, I think, been

somewhat lost sight of by the profession lately in the attempts to

reestablish normal conditions at the outlet of the intestinal tract.

Dr. W. L. Estes, South Bethlehem, Pa.

I think one thing we lose sight of in trying to prognosticate the

probable result in these cases is the character of the carcinoma.

The adenocarcinomas seem to have very little, as compared with

other forms of carcinoma, tendency to return. It is very important

to study the end results, and the influence operations have on the

profession generally. Sometime ago a rather prominent internist

said he had a case of carcinoma of the rectum which suffered greatly,

but he could not conscientiously recommend operation because all

such patients die, or have an early recurrence. While my experience

has not been large, only about 50 operated cases, I have had under

observation for a number of years 3 of these patients who have

absolutely recovered, i patient undergoing operation when his case

was considered absolutely hopeless.

I heartily agree with what Dr. Kammerer has said of the value

of preliminary colostomy in cases of carcinoma of the rectum. This

operation changes the character of the tumor, the size and exten-

sions of which are frequently due to inflammation. I have a case

in mind in which I did a colostomy simply to give relief, concluding

that it was of no use to do the major operation, but after two months
the growth which had been apparently inoperable was found confined

to the rectal tissues and the infiltration of the neighboring tissues

had entirely disappeared. This was a carcinoma involving the middle

section of the rectum. I excised the middle section leaving the

sphincter with an inch and a half of mucous membrane. The patient

made a good recovery and went about his business as a conductor

on a railroad for two years; then becoming tired of the opening in

his side he asked to have it closed. I finally succeeded in connecting

the segments of his rectum and closing the colostomy wound, and
he is alive and well today, some fifteen years after the operation.

Another case, in which I exsected the lower end of the rectum, removed

4 inches, and drew the shortened rectum down and attached it to

the skin below, made an excellent recovery, and he is still alive after

twenty years. In a third case I removed the, whole rectum, preserv-

ing only the middle of the sigmoid for a permanent colostomy. I

made an internal high incision through the abdomen and a low

incision through the perineum. That man lived six years, dying from

an intercurrent disease. I consider if I can with such a limited

experience report such results, other surgeons should not be dis-
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couraged. If one will only excise a portion of the growth and have
it examined and a rapid determination made on finding it an adeno-

carcinoma his prognosis need not be so very bad. Family physicians

should be impressed with these facts and should be induced to send

their cases of carcinoma of the rectum early to the surgeon.

Dr. Nathan Jacobson, Syracuse, N. Y.

I want to refer to the history of a case of diverticulitis which I

saw in May of last year. The patient, a man, aged fifty-eight years,

had been having recurring attacks of pain in the abdomen of mild

character. A week before I was asked to see him he had eaten inju-

diciously. An acute intestinal disturbance followed from which he

had practically recovered, when he was seized with intense abdominal

pain and distress associated with a frequent desire to urinate and
pain shooting to the head of the penis. His physician found some
left-sided abdominal rigidity, but when I saw him there was gen-

eral peritonitis and he was semiconscious. He had a running pulse

of about 150. An exploratory incision revealed general infection of

the abdominal cavity with pus in all parts and the intestines gener-

ally agglutinated. He lived twenty-four hours. At the autopsy a

perforation was found at the juncture of the sigmoid and pelvic

colon which macroscopically was diagnosticated as carcinoma, but

the microscope showed the condition to be diverticulitis. These cases

are not common and the thing which indicates the nature of the

disturbance is the left-sided rigidity and tenderness.

A word as to the splendid paper of Dr. Mayo and the advanced

work he is doing. Some of us who have done the Kraske operation

have had reason to believe it accompHshes a good deal at times.

I can recall 3 patients operated on seventeen, fifteen, and ten years

ago, respectively, all now well, without ever having had a recurrence.

I have also a number of cases who are living five and six years

since operation. Naturally I feel there is a field for the Kraske
operation. I am not yet prepared to recommend the estabHshment

of a permanent iliac colostomy opening after complete excision of

the rectum and pelvic colon and the complete closure of this area.

Many cases of rectal cancer are not of virulent character. In

this class of cases if the disease has not advanced beyond the rectum

and the lymph nodes are not invaded, I believe the Kraske opera-

tion is the operation of choice. Should the disease be more exten-

sive no doubt the procedure recommended by Dr. Mayo will be

more efficient. However, I fear that when carcinoma has extended

beyond the rectal wall and lymphatic glandular invasion is evident

no operative procedure can be depended on to give permanent reUef

.
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Dr. L. L. McArthur, Chicago.

In regard to diverticulitis I should like to report a case which

came to my hands and gave me the idea of non-malignant structure,

inflammatory in character, of the sigmoid. This man had been

operated on sixteen years before by another surgeon for a strangu-

lated femoral hernia. On opening the abdomen I found a very

remarkable condition of the sigmoid and ascending colon which I

had never seen before and which was, to use a simile, something

like the spines of a porcupine. There were innumerable diverticuli

sticking out all over the sigmoid and over the descending colon.

On examination I found that a band of omentum had been included

in the femoral ring at the time of the previous operation. Below
this cord a portion of the rectum, the lower portion of the sigmoid,

was constricted so that there was a back pressure constantly in

the colon, making the condition which we recognize as diverticular

projections, and in these projections inflammations occur. In the

case in question there was an inflamed diverticulum just above the

point of constriction of the omentum, which terminated in the femoral

ring. On loosening the femoral ring band and inverting the inflamed

diverticulum into the sigmoid, I determined I could invert any one
of the 200 diverticuli in the same manner, but, of course, let them
alone.

In regard to the infrequent but occasional condition of carcinoma

of the rectum, low down, in the female, past the menopause, I read

a thesis in 1887, in which I recommended longitudinal incision of the

posterior wall of the vagina for approach to a low-lying carcinoma.

Total excision of the lower part of the rectum, suture into the upper

angle of the vagina, incision of the rectal stump, thus using the

vaginal tract for an artificial anus. A patient so operated upon was
presented three years after operation and she was able to know by
the sensation in the vaginal mucosa when to go to the toilet.

Dr. Howard Lilienthal, New York City.

I also wish to express my appreciation of the very beautiful explana-

tion which Dr. Mayo has given us. I have long recognized that the

adenocarcinomas of the large intestine, including the rectum, are

not particularly malignant. Much of the discomfort and danger

depends upon the inflammatory condition around the tumors, and
for that reason I have for many years performed a colostomy preUmi-

nary to any radical step. Three years ago I emphasized this very

point which Dr. Gibbon has made, namely, that it is necessary to

make a preliminary colostomy if only for the additional reason that

it permits of a proper examination of the surrounding parts and of
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the liver.^ I mentioned that particularly, and I am glad it has been

brought out again today, as I think it of immense importance.

Dr. Elting's paper on fistula-in-ano is most interesting, yet in

spite of the 105 cases he has reported and which yielded such excellent

results in his hands, it seems to me that the method advocated by
Dr. MacKenzie last year is pretty well worth trying before perform-

ing so radical an operation as advocated by Dr. Elting.

Dr. Emmet Rixford, San Francisco.

Dr. Powers in his paper referred to my cases of acute diverticuHtis.

It was about ten years ago that I reported 2 cases of acute divertic-

ulitis, but at that time the term diverticulitis had not been invented

and I designated them as inflammatory conditions occurring in the

appendices epiploici into which the diverticula penetrated. Clinically,

the cases were similar to that reported by Dr. Powers, with muscular

rigidity of the left side of the abdomen and marked local tenderness-

symptoms comparable to those of acute appendicitis. The inflamed

appendix epiploicus in each case was found enlarged and hemor-

rhagic and was removed. I called attention at that time to a paper

by Hausemann, of Berlin, referring to the frequency of such diver-

ticula; he had found at autopsy a case with 400 diverticula in the

sigmoid and descending colon. I have no doubt that an inflamed

appendix epiploicus has been removed in more than one case by the

surgeon who believed it to be an appendix vermiformis. I happen

to know of one patient operated upon by a Western surgeon who
thought he removed the vermiform appendix, having been subse-

quently operated upon by an Eastern surgeon who really did remove

it. These diverticula are almost invariably accompanied by a history

of chronic constipation, and the hernia of the mucous membrane
takes place in a small opening in the fibrous and muscular coats of

the bowel alongside of the bloodvessel which nourishes the appendLx

epiploicus. In i of my 2 cases the patient (male) was not abnormally

fat, but in the other the patient was a woman who was quite

fat.

Since that report I have had 2 similar cases of acute diverticuUtis

resembling appendicitis. In i preparatory to operation a dose of

castor oil was given, but this evidently caused the tearing away of

some adhesions, and acute peritonitis set in, of which the patient

died.

^The Two-stage Principle in Operative Surgery, Ann. Surg., January,

1910.
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Dr. Fred B. Lund, Boston.

Apropos of diverticula of the appendix I recently removed an

inflamed appendix and found a fecal concretion covered with fat

in a diverticulum close to the appendix. I have operated on i case

of acute diverticuKtis with abscess, and i resection of the cecum
with a diverticulitis.

I think this paper on the rectum is exceedingly interesting and
helps us with smaller experience to clarify our ideas with regard to

the subject. The point which impresses me is the great choice of

operation as regards the local conditions. In obese males the Kraske

is very satisfactory, much better than any combined operation of

either two-stage or a single stage. Where it is possible the abdomen
should be opened and a permanent artificial anus should be made;
I have practised that entirely in recent years. In thin females in

good condition and with a non-obstructing carcinoma, the combined

operation in a single-stage operation is safe.

Dr. Francis B. Harrington, Boston.

I would Hke to report a case of diverticulitis which I have had in

the last three months. The man came to the Massachusetts General

Hospital with an indefinite tumor in the left side. His symptoms
were pain in the side and the passage of gas and some fecal matter

by the urethra. A provisional diagnosis of diverticulitis with abscess

was made and found to be correct. The sigmoid contained several

openings into an abscess cavity; there was a stricture of the sigmoid

and distortion. About 4 inches of sigmoid were resected. The
resection held and has held ever since. The abscess had perforated

through the pelvic wall, making an abscess outside this wall which

caused great pain in the left hip. An attempt was made to drain

this abscess through the abdominal opening alongside of the sigmoid,

but it later became necessary to go through the ischiorectal space

below into the pelvis. Now, although the patient is still discharging

from the abdominal opening, the wound is healing and promises a

successful closure.

Dr. Kenneth A. J. Mackenzie, Portland, Oregon.

In regard to Dr. Elting's presentation, the paper read by me
at the Denver meeting has many points of similarity to it. The
approach to the fistula for treatment implies the divorce of the bowel

from the fistulous tract. His operation is a little more radical. The
objection in my mind to the resection of the mucosa is that if done

in the presence of an infection severe sepsis might result, and primary
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union become impossible. I find after operation in a limited number

of cases that very often the infection in the buttocks continues for-

a long time after separation has been accomplished from the bowel.

That is, the infection in the buttocks persists without reference to

the infection being renewed from the bowel. For that reason I think

it would be a good plan to make an incision at the verge of the anus

and divide the main tract of the fistula and treat that at the time

either by a plastic operation or by the cautery and then deliberately

make a large trap-door flap, and with the aid of a previous injection

of methylene blue make a resection of the fistulous tract. This has

been very satisfactory in several cases, the condition having lasted

in one patient for forty years, in which good results were obtained

in a few weeks.

Special advantages of this radical operation are to be found in

tuberculous fistulae, which I think are more common than Dr. Elting

states. In fistulous tracts which are tuberculous the dangers of the

ordinary operations are very serious because they open up the granu-

lomatous material lining the tract and allow dissemination of the

tubercle bacilli.

In thinking over Dr. Elting's operation I believe the resection of

the mucosa is quite too radical, as in many instances it might involve

the removal of needed healthy tissue. Why remove a large ring

of mucosa which is useful when a limited plastic operation on the

mucosa would do the work as effectively?

Dr. S. J. MixTER, Boston.

Dr. Powers uses the term acute diverticulitis as the title of his

paper and he and the other speakers have confined their remarks to

suppurative diverticulitis. Suppurative diverticulitis we have now
learned how to treat, but there is another class of cases, those of

recurring diverticulitis, which I should like to be told how to treat.

I have had several patients, two in one family, men of perhaps sixty

years of age, who have had a history of practically t3^ical diver-

ticulitis—the sheep-dung feces, pain, almost obstruction, no great

temperature—which cleared up under enemas and mild cathartics.

There was a history of several attacks in each case. What are we
going to do with such cases? Are we going to resect the sigmoid

or upper part of the rectum and treat this condition as radically as

a malignant disease, or depend upon the constant care of the bowels,

daily catharsis, etc. One of my patients was a man who travelled

continuously. He had had these attacks in the most inaccessible

places.
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Dr. Thomas W. Huntington, San Francisco.

The last speaker has raised an interesting question affecting those

cases where there is no well-defined diverticulitis, but where there

is a manifest inflammatory change in the sigmoid and adjacent

bowel.

An illustrative case came under my observation, four years ago,

and at the time was a source of great humiliation. The patient,

a man, aged fifty years, had noticed, for several months, a little

blood in the stools, attended by slight pain and tenderness.

He was well nourished and was busily engaged with his professional

duties until ten days before I saw him. He then had an unusually

severe and acute attack of pain in the left lower segment of the

abdomen, and on the morning of the day I saw him, he had a marked
chill, rise of temperature, high leukocyte count, and all the classical

symptoms of left-sided peritonitis.

I saw him at 10 o'clock at night, on August 12, 1908, in one of

our suburban towns, with several local physicians and Dr. Philip

King Brown, of San Francisco. Acute diverticulitis was suggested

and immediate operation was determined upon.

On exposing the sigmoid, I found a rounded, pear-shaped mass
which simulated, very closely, a malignant growth. This was most
carefully inspected. The acute symptoms could not be accounted

for, but the gross appearance strongly suggested malignancy. There

was no evidence of a diverticulum.

Considering the hour and the grave condition of the patient, it

was thought best to drain the bowel by a colostomy. Accordingly,

the colon was brought out into the upper angle of the wound; the

whole descending colon seemed, more or less, fixed and immovable.

The lower end of the wound was closed carefully by the tier method.

The colon was finally opened to complete the colostomy.

During the next week, the patient improved satisfactorily. All

acute symptoms subsided and the colostomy function was perfect.

On September 6, 1908, I used the sigmoidoscope and thought

that our suspicion of malignancy was possibly confirmed, but the

examination was unsatisfactory. On September 12, an examination

was again made and malignancy was eliminated. The indurated

mass had practically disappeared.

Our conclusion was that the mass found, at time of operation,

was of inflammatory origin.

On September 15, 1908, under gas-ether, I closed the colostomy

and sutured the abdominal wound. Barring a slight infection, the

wound healed kindly and the patient left for his home on October i

with the wound entirely healed.

Am Surg 13
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A month later, the patient had resumed his work and has remained

in perfect condition ever since.

While the exact history of this case is involved in obscurity, it

seems probable that the sigmoid presented, at time of his acute

attack, several small faults which may be considered as multiple

diverticula.

Dr. Joseph C. Bloodgood, Baltimore.

During the last four years I have been studying critically all of

the cases of cancer of the colon and rectum of which I have records

in the surgical pathological laboratory of the Johns Hopkins Hospital.

This investigation brings out the fact that the most interesting and

difficult problem in the operative technique concerns the lesion in the

lower sigmoid and rectum. From my own investigations I am forced

to the conclusion that by the combined abdominal and sacral opera-

tion the disease is more radically removed. In some cases, especially

very fat individuals, this operation offers greater danger from shock.

We must consider this element of shock in selecting the method of

attack.

When the cancer is situated in the lower sigmoid, it is often difficult

to decide whether the surgeon should be content wdth its removal

from above only. In these cases one can get the clamp below the

tumor, giving it a fair margin and, after the removal, make an imme-
diate or secondary anastomosis. But, after such an operation, the

fat and glands in front of the sacrum cannot be radically removed.

When the disease is in the lower sigmoid and upper rectum, it is

often difficult to decide whether an attempt should be made to

restore the continuity of the bowels. This operation offers greater

dangers from shock and secondary complications from infection.

In addition, the surgeon, in attempting to restore the continuity

of the colon and rectum may restrict his excision of the malignant

disease. When the cancer is in the lower rectum, there is always

the temptation to do the lower operation. In early cases this gives

favorable results, but in late cases, I am confident, the results can-

not be compared with those after the more radical removal possible

only with the combined method.

Even when these patients come to the surgeon in the early stage

the operative problems are difficult and not yet solved. In the

later stages the difficulties are greater.

We should be influenced in the decision as to the operative methods

by our personal experience with the risks of the immediate operation,

and the probabilities of a permanent cure.

When the cancer is situated in this region, it is my experience
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that a prelimmary colostomy lessens the danger of the radical removal

at a later period, and allows the surgeon to perform the operation

which gives the best chance of a permanent cure and to do this with

no added risks.

Dr. Mayo's report of his personal experience will be of great value

to all surgeons interested in this field.

Dr. Elting. In regard to the criticism offered of the danger of

infection following the operation which I advocate, I stated in my
paper that operations for fistula should not be undertaken during

the acute stage of infection. It is better then to incise and drain.

In my experience, which dates over some number of years and a

considerable number of cases, there has never been any infection

of any moment whatever. The postoperative career of these patients

is most uneventful. A rise of temperature of more than a degree

or two is unheard of. The percentage of tuberculous cases, of course,

depends very largely on the general surroundings from which the

material is drawn. Distinction should be made between fistulae

in general practice and fistulae in tuberculous practice. It has been

definitely demonstrated also that fistulae in tuberculous patients are

not always tuberculous.

The question as to the desirability of excising only a portion of

the circular cuff of mucous membrane depends entirely on the pleasure

of the operator. If he wishes to excise only one-third or one-half

of the circumference that can be done. My personal feeling is that

the chief opposition to the operation proposed will lie in the more
or less general opposition to the Whitehead principle of operating.

This opposition is really not justified, for if the Whitehead principles

are closely adhered to the results will be satisfactory. In several

hundred cases of the Whitehead operation which we have done for

hemorrhoids the results have been uniformly good.



THE EFFECT OF LIGATION OF THE COMMON ILIAC
ARTERY ON THE CIRCULATION AND FUNCTION

OF THE LOWER EXTREMITY

AND REPORT OF A CURE OF ILIOFEMORAL ANEURYSM BY THE

APPLICATION OF AN ALUMINUM BAND TO THAT VESSEL^

By W. S. HALSTED, M.D.
baltimore

The purpose of this paper is not so much to publish a case

in which a cure of iliofemoral aneurysm was accomplished by

the appHcation to the common iliac artery of a barely or com-

pletely occluding aluminum band, as to consider the reasons

for the view which prevails that ligation of this artery is an

exceedingly dangerous procedure and likely to be followed by

gangrene, and to determine, if possible, the ultimate result

of this operation so far as usefulness of the limb is concerned.

I have endeavored to assemble all the cases of ligation of

the common iliac artery reported since 1880, accepting, in order

to avoid confusion, this arbitrary date, proposed by Dreist^ as

being within the antiseptic period. Although antiseptic surgery

was not universally practised until after 1890 in the United

States and Great Britain, the countries which have contributed

most to the surgery of the common ihac and of the other large

arteries, infection has not played part enough in the cases here

collected to obscure the factors responsible for the results and

thus prevent the drawing of deductions concerning the matters

which it is the particular purpose of this paper to consider.

In the years from 1880 to 191 2 the common ihac artery has

been ligated at least thirty times, or about once a year, for the

control of hemorrhage and the cure of aneurysm.

Undoubtedly the reports of some have been overlooked by

1 For the complete paper with tables see Johns Hopkins Hospital Bulletin,

July, 1912.

2 Deutsche Zeitschr. f. Chirurgie, 1903, Band Ixxi, Heft i, p. 26.
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me, and the number of unpublished cases may be considerable.

The Index Medicus has been of the greatest assistance in my
search, not one of the cases found in other medical bibli-

ographies having been overlooked by this indispensable work.

Only three of the published cases of my list are not to be found

in the admirably arranged and marvellously accurate index

of the Index Medicus, and there is good excuse for the omission

of these, there being no titular indication of their existence.

Thanks to the courtesy of Dr. McCaw, the library at Wash-
ington of the Surgeon-General has been at my disposition, and

riot one of the desired articles has been wanting from its shelves.

This privilege has enabled me to make an abstract from the

original article in every case.

The common iliac artery was ligated for the first time July

27, iSi 2,^ just one hundred years ago, and in this period it has

been tied about one hundred times.

The original operation was performed for the arrest of hemor-

rhage by Wilham Gibson,^ at that time professor of surgery

in the University of Maryland, Baltimore. The patient was a

male, aged thirty-eight years. A musket ball entering the left

side of the acbdomen passed through the intestine, opened the

left common iliac artery, and lodged in the sacrum. Peritonitis

developed promptly. On the ninth day a severe hemorrhage

occurred. From this time until the death of the patient, on the

fifteenth day after operation, there were repeated hemorrhages.

Valentine Mott was the first deliberately to tie the common
iliac artery. The operation, undertaken for the cure of iHo-

femoral aneurysm, was successful. The story of the case as

related by him is impressive and gives one some idea of the

courage, skill, sagacity, and resourcefulness of this remarkable

man. The following passages are quoted from Dr. Mott's report:^

1 American Medical Recorder, vol. iii, p. 185.

2 Dr. Gibson performed this operation at the age of twenty-four. It was
due to his efforts that, the previous year, the medical school in which he

held the chair of surgery was founded.
* Successful Ligation of the Common Iliac Artery. By Valentine Mott,

M.D., Professor of Surgery, N. Y. American Journal of Medical Sciences,

vol. i, p. 156.
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^'On March 15, 1827, I was requested to visit a patient

with Dr. Osborn (of Westfield, New Jersey, about twenty-

five miles distant from New York), whom we found laboring

under a large aneurysm of the right external iliac artery.

"Israel Crane, aged thirty-three years, says that about the

middle of January he felt some pain about the lower part of the

belly, which he attributed to a fall received during the winter.

"It, however, was not until a fortnight since, that he perceived

any tumor about the lower part of the abdomen. Upon exami-

nation, the abdomen on the right side was considerably enlarged

from about the crural arch as high as the umbilicus. When the

hand was applied to the parietes of the abdomen a pulsation was

felt and rendered visible to some distance. To the touch, the

tumor beat violently and appeared to contain only fluid blood.

It commenced a little above Poupart's ligament and reached,

judging by the touch, from without near the navel—^inward,

almost to the linea alba—outward and backward filKng up all

the concavity of the ilium, and reaching beyond the posterior

superior spinous process of that bone.

"The rapid increase of this aneurysmal tumor occasioned, as

the countenance of our patient indicated, the most extreme

agony. His sufferings were at times so great that his screams

could be heard at a distance from the house. He had been bled

several times, taken light food, and was kept constantly under

the influence of opium. He was now informed of the serious

nature of his case, and that without an operation very little

chance of his life remained. With great composure he im-

mediately consented to whatever would give him the best

prospect of saving his life.

"From the extent and situation of the tumor, he was apprised

of the uncertain nature of the operation, as well as the difficulty

of performing it, and indeed that it would require an artery to

be tied, which never had been operated upon for aneurysm.

"With these views of his situation, he cheerfully submitted

to be placed upon a table of suitable height in a room which

was well lighted.
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''The pubes and groin of the right side being shaved, an

incision was commenced just above the external abdominal

ring, and carried in a semicircular direction half an inch above

Poupart's ligament, until it terminated a Uttle beyond the

anteriorsuperior spinous process of the iUum, making in extent

about five inches,

"The integuments and superficial fascia were now divided,

which exposed the tendinous part of the external oblique muscle,

upon cutting which in the whole course of the incision, the mus-

cular fibers of the internal obhque were exposed; the fibers of

which were cautiously raised with the forceps and cut from the

upper edge of Poupart's ligament. This exposed the spermatic

cord, the cellular covering of which was now raised with the

forceps, and divided to an extent sufficient to admit the fore-

finger of the left hand to pass upon the cord into the internal

abdominal ring. The finger serving now as a director enabled

me to divide the internal oblique and transversalis muscles

to the extent of the external incision, while it protected the

peritoneum. In the division of the last mentioned muscles

outwardly, the circumflex iUac artery was »cut through, and it

yielded for a few minutes a smart bleeding. This, with a smaller

artery upon the surface of the internal oblique muscle, between

the rings, and one in the integuments were all that required

ligatures.

"With the tumor beating furiously underneath, I now at-

tempted to raise the peritoneum from it, which we found difficult

and dangerous, as it was adherent to it in every direction. By
degrees we separated it with great caution from the aneurysmal

tumor, which now bulged up very much into the incision. But

we soon found that the external incision did not enable us to

arrive at more than half the extent of the tumor upward. It

was, therefore, extended upward and backward about half an

inch within the ilium, to the distance of three inches, making

a wound in all about eight inches in length.

"The separation of the peritoneum was now continued, until

the fingers arrived at the upper part of the tumor, which was

found to terminate at the going off of the internal iliac artery.
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The common iliac was next examined by passing the fingers upon

the promontory of the sacrum, and to the touch appearing to

be sound, we determined to place our ligature about half-

way between the aneurysm and the aorta, with a view to allow

length of vessel enough on each side of it to be united by the

adhesive process.

''The great current of blood through the aorta made it neces-

sary to allow as much of the primitive iliac to remain between it

and the Kgature as possible, and the probable disease of the

artery higher than the aneurysm required that it should not be

too low down. The depth of this wound, the size of the aneurysm,

and the pressure of the intestines downward by the efforts

to bear pain, made it almost impossible to see the vessel we

wished to tie. By the aid of curved spatulas, such as I used in

my operation upon the innominata, together with a thin, smooth

piece of board, about three inches wide, prepared at the time,

we succeeded in keeping up the peritoneal mass, and getting a

distinct view of the arteria iliaca communis, on the side of the

sacro-vertebral promontory. This required great effort on our

part, and could only be continued for a few seconds. The diffi-

culty was greatly augmented by the elevation of the aneurysmal

tumor, and the interception it gave to the admission of light.

''When we elevated the pelvis, the tumor obstructed our sight;

when we depressed it, the crowding down of the intestines

presented another difficulty.

*' Introducing my right hand now behind the peritoneum, the

artery was denuded with the nail of the forefinger, and the

needle conveying the ligature was introduced from within out-

ward, guided by the forefinger of the left hand in order to

avoid injuring the vein. The ligature was very readily passed

underneath the artery, but considerable difficulty was expe-

rienced in hooking the eye of the needle, from the great depth

of the wound and the impossibility of seeing it. The distance

of the artery from the wound was the whole length of my
aneurysmal needle.

"After drawing the ligature under the artery, we succeeded

by the aid of our spatulas and board in getting a fair view of
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it, and were satisfied that it was fairly under the primitive iliac,

a little below the bifurcation of the aorta. It was now tied;

the knots were readily conveyed up to the artery by the fore-

fingers; all pulsation in the tumor instantly ceased. The ligature

upon the artery was very Httle below a point opposite the

umbilicus.

''The operation lasted rather less than one hour.

"In less than one hour from the operation considerable

reaction of the heart and arteries took place; he felt, as he stated,

altogether relieved from the excruciating agony he had suffered

since the aneurysm commenced. The whole limb had now
recovered its natural temperature.

"March i6. The day after the operation; pulse 80; skin

moist; limb warm as the other; complains of some pain at the

ligature; ordered a purgative of neutral salts.

"March 17 and 18. There was considerable pain in the limb.

"April 8. There are no disagreeable appearances whatever.

He appears to be doing remarkably well; has been bled once

since the last report; takes a purgative every other day, and an

opiate every night; pulse as in health; no pain; says he is

entirely comfortable; wound dressed with dry lint.

"April 16. Has improved rapidly since the last report.

Two -days after the ligature came away he very imprudently

got out of bed without experiencing any difficulty, except

weakness. Rode out to-day; wound perfectly healed.

"April 30. Is perfectly restored to health; has a Httle stoop

in his walk, which he says is occasioned by the external cicatrix.

Leg is not yet of its full size, nor quite so strong as the other.

From the period of the operation to the recovery of our patient

he did not appear to suffer more pain or to have more unpleas-

ant symptoms than would ordinarily take place in a flesh

wound of equal extent.

"May 29. My patient visited me to-day, having come

twenty-five miles; he was so much improved in health that I

did not recognize him. Examined the cicatrix and found it

perfectly sound; could not discover any remains of aneurysmal

tumor
;
felt the epigastric artery much enlarged and beating strongly
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(italics mine), and a feeble, though distinct pulsation in the

femoral artery immediately below the crural arch. The leg

has its natural temperature and feeling, and he says it is as

strong as the other.

''The gratification his visit afforded me is not to be imagined,

save by those who have been placed under similar circumstances.

The perfect success of so important and novel an operation,

with the entire restoration of the patient's health, was a rich

reward for the anxiety I experienced in the case, and in a measure

compensated for the unexpected failure of my operation on

the arteria innominata."

It is interesting to note that Dr. Mott raised the pelvis, just

as we do to-day, with the object of having the abdominal con-

tents gravitate toward the thorax. Being without artificial

illumination or means of reflecting the daylight into the wound,

he had to abandon this useful and, for us today, quite

indispensable measure, because with the pelvis elevated, the

aneurysmal tumor obstructed the view.

In 1853, Prof. Uhde, of Braunschweig, tabulated 17 cases of

ligation of the common ihac artery performed to the year 1850,

and reported in full detail a case in which he tied this vessel

for aneurysm of the gluteal artery. The article is illustrated

with interesting wood-cuts depicting the conditions found by

him at the autopsy of his patient. Uhde tabulated also, in this

paper, the ligations, to 1852, of various arteries for the cure of

gluteal anuerysm.

Of the statistical papers on the subject of Kgation of the

common ihac artery the classic one of Stephen Smith, ^ pub-

lished in i860, is especially important.

It is a tale of woe that Dr. Smith had to relate, tragic for the

patient and for the surgeon; but hardly more pitiful than is to

be found in the history of the operation as it has been per-

formed in our modern antiseptic and aseptic times.

^ A Statistical Examination of the Operation of Deligation of the Primitive

Iliac Artery, Embracing the Histories (in abstract) of Thirty-two Cases.

By Stephen Smith, M.D., Surgeon to Bellevue Hospital, New York. Ameri-

can Journal of the Medical Sciences, July, i860.
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Stephen Smith collected 31 cases of ligation of the common
iliac artery and reported an additional case of his own. In the

thirty-two years from 1829 to 1859, 32 ^ ligations of this artery

were made and this average of one a year has been approxi-

mately maintained to the present time.

In the following table Dr. Smith has arranged the cases in

chronological order {loc. cit., p. 19):

No.
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''The indications," Dr. Smith writes, "which have thus far

led to the deligation of the primitive ihac artery may be divided

as follows:

" I. For the arrest of hemorrhage.

" II. For the cure of aneurysm.

''III. For the cure of pulsating tumors, which proved to be

malignant growths.

"IV. For the prevention of hemorrhage in the removal of a

morbid growth."

In Group I are ii cases. Ten of these died: 9 from hemor-

rhage, primary (5, or secondary (4); i from peritonitis. Dr.

Smith ^ contrasts the mortality from ligation of the primitive

iliac artery for the arrest of hemorrhage (approximately 91 per

cent.) with that following the same operation performed fourteen

times upon the external iliac artery for the same causes (21I per

cent.) and makes this comment, "a proper appreciation of the

circumstances under which the primitive iliac artery has been

tied for the arrest of hemorrhage will lead the discriminating

surgeon, notwithstanding the excessive mortality that has thus

far attended its performance, to accord to this operation an

important place among the resources of his art."

In Group II (for the cure of aneurysm) there are 15 cases.

Five of these recovered; ten died; in two the result was un-

known. This group has the greatest percentage of recovery

from the operation, and it is noteworthy that in at least one,

Peace's, of the non-fatal cases, ligation of the common iliac

artery did not suffice to cure permanently the aneurysm which

returned about fourteen months later, ruptured and caused the

death of the patient. In one of the recovered cases, Salomon's,

gangrene ensued as result of the ligation. In this instance, a

gangrenous eschar formed on the foot on the third day after

operation, and "subsequently others appeared," but "convales-

cence was complete at the end of two months." This patient

died ten months after the operation from an abscess below

Poupart's ligament on the operated side.

Gangrene was the cause of death in two of the fatal cases,

but in one of these, Syme's, it was present before operation.
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Dr. Smith makes the following comment in considering the

results of the operation of deligation of the common iHac artery

for aneurysm, as compared with the same operation upon the

external iliac:

In 95 cases, which I have examined, of ligation of the latter

(external iliac) artery for aneurysm, sixty-nine recovered and

twenty-six died, being a mortality of about 27 per cent., or less

than half the mortality of the same operation for the same

disease when performed upon the common trunk. The cause

of death in 1 1 cases, or nearly one-half, of ligation of the external

iliac for aneurysm was mortification of the limb, presenting

a striking contrast with the same operation upon the primitive

iliac in which there was but one instance in 8 cases.

Group III. Deligation of the common iliac for malignant

tumors simulating aneurysm. It is noteworthy that in all four

of the cases in this group the pulsating neoplasm was mistaken

for aneurysm. Mr. Astley Cooper, who saw, in consultation,

Mr. Guthrie's case, expressed himself as positive that it was an

aneurysm.

In Group IV are two unclassified cases. The second of these,

Chassaignac's, was, as Dr. Smith says, one of the most remark-

able of the series. This eminent surgeon operated in a most

brilliant manner for the cure of a large encephaloid tumor of

the internal and superior aspect of the thigh, extending to the

foramen ovale, and after ligation of the common ihac artery,

the tumor was removed, 'Vith scarcely the appearance of blood.''

The entire operation, performed under chloroform, lasted only

half an hour.

Surgeons of the present day would be entertained by the

perusal of the comments which Chassaignac's report of the

case called forth, at a meeting of the Societe de Chirurgie.^

Dr. Smith gives an abstract of the discussion. Larrey, Robert,

and Forget condemned the operation in unquaHfied terms,

Larrey blaming the operator for attempting so considerable

an operation without previous consultation w^ith his colleagues.

Gosselin and Maisonneuve sustained Chassaignac.

1 Bulletin de la Soci^t^ de Chirurgie de Paris. Paris, 1851.
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In the 32 cases the extraperitoneal incision was employed

by all the operators with the exception of Gibson, Garviso, Post,

and Goldsmith. Of the 9 cases in which the peritoneal cavity

was opened, either accidentally or intentionally, only two

acquired peritonitis, and in both of these hemorrhage was an

associated cause of death.

Another paper of importance on the subject of ligation of the

common iliac artery and almost equal in statistical value to

Stephen Smith's, is by Kiimmel,^ assistant at that time (1884)

of Prof. Schede in the Allegemeines Krankenhaus zu Hamburg,

and at present surgical director of the Eppendorf Hospital,

Hamburg, which is so well known to surgeons throughout the

world. To the 32 cases of Stephen Smith, Kiimmel adds thirty,

collected from the twenty-four years between i860 and 1884,

an average of one-quarter of a case per year in excess of the

record of the first thirty-two years in the history of the ligation

of this artery.

With one or two exceptions, the complications which have

led to the performance of this operation have been of grave

import. In Groups IIP and IV^ of Stephen Smith they are

obviously of such nature as to make the cases comprised in these

groups useless for the purpose of this study.

We shall consider, therefore, only cases which have been

operated upon for the control of hemorrhage (Group I), or

the cure of aneurysm (Group II).

ABSTRACTS OF CASES FROM 1880 TO I912

I. (Group I.) O'Grady, E. S. Ligation of the left common and

internal iliac arteries to arrest hemorrhage in a case of varicose

aneurysm for the cure of which the femoral artery had been ligated

1 Kummel, Archiv f. klin. Chir., 1884, Band xxx, p. 65.

2 Group III. Ligations of the common iliac for the cure of pulsating,

malignant growths.

3 Group IV. For the prevention of hemorrhage in the removal of a morbid

growth.
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nine months previously. Death in about seven hours. {The

Medical Press and Circular, London, Dublin, Edinburgh,

Glasgow, 1880, July 28, p. 71.)

Male, aged twenty-eight years. At the age of thirteen years,

patient clapped his thighs together to catch a shoemaker's

knife. The sharp knife ''transfixed the long saphenous vein

and penetrated the femoral artery." Since the accident he had

required surgical assistance at various times. With the aid of

rest and the habitual use of an elastic bandage he had managed

to earn a living. A pulsating tumor had formed *4n the anterior

and inner region of the middle of the left thigh." When exam-

ined by Mr. O'Grady (presumably in November, 1879), this

tumor was as large as a cocoanut, and very prominent. From
its lower part there projected two hemispherical nodules as

large as walnuts. The tissue intervening between these and

the pulsating finger was so thin that it seemed as if the pulsating

tumor might burst at any moment. Pressure on the femoral

artery above stopped the pulsation. The long saphenous vein,

dilated to the size of a man's thumb, ''traversed and was im-

bedded in the mass." "There were enormously large knots

of dilated and tortuous veins behind the knee and down the

leg." A bruit was distinctly audible to bystanders and could

be loudly heard over the heart.

Operation. (November, 1879.) Two days after admission to

the Mercer's Hospital, Dublin, the superficial femoral, cut

down upon, was found to be as large as ''a large man's middle

finger;" its coats were ''thin and unhealthy looking." The

vessel was ligated with carbolized catgut in two places and cut

between, the upper Hgature being about one inch below the origin

of the profunda artery. Each of the divided ends was again

tied with a ligature of the same material. The wound was

loosely closed with two interrupted sutures and covered with

lint moistened in carbolized oil. The limb was wrapped in

flannel bandages and surrounded by hot jars. Three hours

after the operation the foot and leg were found to be very cold.

The following morning they became warmer. The tumor was
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quite solid. Three days later the wound and parts about it

were considerably inflamed, but there was no return of the

pulsation or thrill. The latter lessened in intensity, ''soon"

returned, however, in the long saphenous vein which ''stood

out large and distended." Attempts, continued for some weeks,

to bring about obliteration of this vein by pressure with padded

corks proved inefifectual.

"Sixty-six days after the deligation an aqueous solution of

perchloride of iron was injected into a carefully*insulated portion

of the saphenous vein, the region selected being the central two

inches where it crossed the tumor." Ten days later the same

procedure was repeated without the desired result. But a week

later a like injection, made lower down into the vein, was fol-

lowed by a satisfactory local reaction, which in two days had

sprung up and down the vein and "thoroughly coagulated its

contents for its entire length."

One hundred and forty-eight days after the operation the

patient left the hospital, his departure having been delayed

by "recurrent attacks of more or less severe inflammation of the

glands of the groin." The vein remained obliterated, and the

aneurysm was slowly getting smaller. July 5, nine months

after the deligation of the femoral artery, the patient returned

to the hospital, because there had been slight bleeding from the

cicatrix. He reported that there had been occasional attacks

of inflammation in the groin, and that from a particular spot in

the cicatrix there would be discharged, every now and then,

a drop or two of thin matter.

Examination. The right groin and the abdomen to the ribs

were swollen and tender and reddened with an erysipelatous

blush. There was pulsation in "the stump of the femoral,"

but the swollen condition of the parts precluded the possibility

of recognizing with certainty "how far any fresh aneurysm

formation might be present."

"On the night of the 8th, 'it could be determined that an

aneurysm had formed on the stump of the femoral, and was

rapidly increasing in size."



halsted: iliofemoral aneurysm 209

July 9. At 7.45 A. M., "a terrible gush of arterial hemorrhage

occurred," which, ''though arrested 'on the moment,' left the

patient blanched and prostrate."

Two hours later, the patient having rallied a little, the external

iliac artery was cut down upon through matted tissues and

adherent glands, but the vessel, found to be enormously enlarged,

could not be isolated. So the incision was prolonged to the tip

of the twelfth rib. The external ihac artery was followed up.

It was tortuous and "as big as a sausage," "resembhng a coil of

intestine." The internal iliac, "atrophied rather than enlarged,"

was ligated with catgut and the common iliac artery as well.

The patient rallied and complained of great pain along the

front of the tibia.

Seven hours later, becoming suddenly pulseless, he died.

Under difhcult conditions a local examination was effected.

There had been no further bleeding, and nothing was found to

account for the sudden demise. " The external iliac miich exceeded

the abdominal aorta in size; it was a marvel how such a river

of blood was controlled promptly enough to prevent immediate

death." The long saphenous vein was atrophied and impervious.

2. (Group II.) Richter, C. M. Ligation of the right comtnon

iliac for huge aneurysm of the external iliac artery. Gangrene

before operation. (Max Richter, Pacific Medical and Surgical

Journal, 1880 and 1881, p. 505.)

Male, aged thirty years. Admitted to the German Hospital,

San Francisco (?), January (?), 1881. "Rheumatic" pain in

right inguinal region six and one-half months before admission.

Examination. An irregular tumor the size of a child's head

occupied the right hypogastrium. Pulsation not discernible.

On auscultation a remote bruit could be heard. Arterial blood

was aspirated with a hypodermic syringe. The right leg was

edematous, and its circumference about twice that of the other.

Sensibihty normal. Motility unimpaired. Patient was very

anemic, suffered from dyspepsia and constipation, and from

severe pains in the right leg and sacral region, which recurred

every morning. The proposition to ligate the common iliac

Am Surg 1-4
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was not acceded to by the patient for several weeks. The tumor

meanwhile increased in size, the pains became more severe,

and finally intolerable ^nd uncontrollable by morphine. Power

of motion in the leg became lost and signs of gangrene appeared.

Finally the patient consented to the operation.

February 19. The right common iliac w^as ligated by Dr. C.

M. Richter. On account of the enormous size of the aneurysm

and the edema in the tissues about it, the incision was made

on the left side, parallel to Poupart's ligament, and the artery

exposed extraperitoneally. The artery was tied with a silk

ligature about one-half inch from its origin. The aneurysm

collapsed, but the gangrene, in two days, had extended to the

knee. The limb was anesthetic as high as Poupart's ligament.

Nowhere in the extremity could arterial pulsation be felt.

Three days after ligation amputation of the thigh was made.

The operation was performed according to the antiseptic method

of Lister. An Esmarch bandage was appHed just below Pou-

part's ligament, and the amputation performed in a manner

quite bloodless. The large arteries were filled with recently

coagulated blood. On removal of the Esmarch bandage, vessels

bled from all parts of the stump, and twenty or thirty blood-

vessels were ligated.

On the ninth day the surface of the stump appeared to be

gangrenous. Chloride of zinc was applied, seemingly with good

effect. On the thirteenth day afterward there was a rise in

temperature, but the wound was granulating satisfactorily. Pus

was discharged from the abdominal wound on the fifteenth day.

On the thirty-third day after operation the patient was doing

well. The ligature had not yet come away, but ultimate recovery

seemed assured.

3. (Group II.) Nicoladoni. Ligature of the right common

iliac artery for spurious aneurysm of the right hypogastric region.

Death forty-five hours after operation. (August Sulzenbacher,

Wiener med. Presse, 1882, Nos. 7, 8, and 9.)

Male, aged thirty-one years. Admitted to the Innsbruch

Hospital, November 11, 1881. Four weeks before admission
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was wounded in the right groin with a knife. Profuse bleeding

from the wound was controlled by pressure of the patient's

hand until his strength failed; then, with both hands, he pressed

the flexed thigh on the body in order to arrest the hemorrhage.

In this position the patient was carried to the Bozener Stadts-

hospital. On arrival, the bleeding had ceased. A wound in the

middle of the right inguinal fold, promptly closed with stitches,

healed with the formation of a small abscess. Thirteen days

later, apparently recovered, he left the hospital, but soon apphed

for admission, because a tumor had developed in the right

hypogastrium, which from day to day increased in size.

Examination (on admission to Prof. Nicoladoni's clinic). Skin

and mucous membranes pale, voiceweak and motions strengthless.

The right lower extremity swollen, bent at knee, and hip rotated

outward. The swelling was greatest at junction of thigh and

trunk, where the skin was tense and glistening, and the ramifi-

cations of the veins dilated. A pulse in the femoral artery

could be felt, but it was barely perceptible in the posterior tibial.

The entire right hypogastrium was conspicuously vaulted by

a hard and, in places, nodular tumor which extended from the

anterior superior spine to beyond the middle line, and from two

inches below the navel into the pelvis behind the symphysis.

On palpation, a peculiar vibrating thrill and sHght heaving

synchronous with the heart's systole could be appreciated.

From the rectum a hard tumefaction was felt on the right side.

Diagnosis. ''Aneurysmaspurium; masses of coagulated blood

in the pelvis; wound of epigastric artery, probable; of external

iliac artery, or of both these vessels, possible." It was empha-

sized that the femoral artery pulsated peripheral to the seat of

the injury.

Operation. Nicoladoni. November 15, 1881. Long, mid-

line incision to give ready access to the large arteries in case

of necessity. Then a long incision parallel to Poupart's and,

finally, through this Hgament in search for the epigastric artery,

and to expose the femoral vessels.

On the accidental opening of the sac a profuse spurting
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hemorrhage occurred. After a vain attempt to isolate the

pulsating external ihac from the wall of the aneurysm, the peri-

toneal cavity was entered and the common iliac artery ligated

with iodoformized silk. Thus the pulsation and bleeding were

completely arrested. Intestines which had been eventrated

to faciHtate the operation were replaced and the abdominal

wound sutured. Then the femoral artery was ligated periph-

erally, and the aneurysmal sac laid open. In a small cavity,

the size of a hen's egg, a hole in the upper side of the femoral (?)

artery was found; a second larger cavity led into a wide sub-

peritoneal space. Arterial hemorrhage "from the peripheral

end of the external ihac" (?) was controlled by the central

ligation of this vessel. Great masses of blood coagula, black

and rusty brown in color, were removed from the spurious sac,

which, extending into the small pelvis and filling the iliac fossa,

had dissected down the thigh under the fascia lata and between

the muscles. Wound closed, drained, and covered with anti-

septic dressing. Duration of operation, with deep narcosis,

three and one-half hours.

The following day, November i6, pain in leg and, later, in

abdomen. Great thirst and restlessness. Pulse 144, temper-

ature 102°.

November 17. Death at 10 a.m., forty-five hours after oper-

ation.

Autopsy. Ligature on common iliac, 2.5 cm. below aortic

division. Above this point, a soft clot in the artery. Right

internal iliac artery decidedly larger than the left. The crural

artery together with the epigastric ligated at Poupart's ligament.

In the anterior abdominal wall the epigastric artery had been

cut through not far from its origin. The femoral vein was dilated

and filled with a tough and adherent thrombus, on removal

of which there was found in the posterior wall of the vessel

a sharp-edged sht. The femoral artery, united with dense

connective tissue to the vein, was found to be again ligated

below Poupart's ligament. The stabbing knife had, therefore,

cut across the epigastric artery near its origin and into the
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femoral artery and vein, thus confirming one of the possibiHties

formulated in making the diagnosis. No reference is made to

the condition of the circulation in the foot.

4. (Group II.) Lange, F. Ligation of the left common iliac

artery for iliofemoral aneurysm. Cutaneous gangrene of great

toe. Cure of aneurysm. {New York Medical Journal, 1883^

p. 610.)

Patient, male, aged thirty-six years. Denied syphilis, but had

had luetic manifestations. In July, 1882, the patient experi-

enced pain about the left knee, which appeared quite suddenly

and caused pronounced lameness for a time. He noticed also

a lump about the size of a pigeon's egg in the left groin. Never

entirely free from soreness in the knee-joint, he suffered at times

intensely until January, 1883. The patient was seen by Dr.

Lange for the first time in July, 1883. At that time "a pul-

sating tumor with all the characteristics of an aneurysm occupied

almost the whole of the left iliac fossa, causing the abdominal

wall to protrude above Poupart's ligament. Its upper boundary

ran from the anterior spinous process toward the umbilicus,

ending about an inch below the latter in the middle line which

formed its mesial outline. A spindle-shaped process of the

tumor extended in the direction of the femoral artery below

Poupart's ligament. But nowhere could arterial pulsation be

detected in the limb, which was cool and had a bluish hue."

Operation. July 26. Intraperitoneal ligation of the common
iliac artery. Silk Hgature ends cut short. "No bad symptoms

followed the operation, and the vitaUty of the limb remained

unimpaired, excepting a small cutaneous necrosis of the great

toe."

Three months later the temperature of the affected limb

had become more nearly normal, but it was paler in color than

the other, and was less well nourished. Its sensibility was

normal, but its reflex irritabihty was diminished. The pain

had ceased and the tumor had shrunk to the size of an orange.

The coolness, n,umbness, and blueness of the leg before operatioii

presaged insufficient collateral circulation.
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5. (Group I.) Kiimmel, H. Ligation of the left common iliac,

of the external iliac {twice), of the femoral {three times), and

probably of the epigastric and circumflex iliac arteries, without

gangrene. After, however, the ligation of three similar arteries

{presumably profunda, internal circumflex and external; circum-

flex), gangrene supervened. Recovery. {Verhand. d. Deutsch.

Ges. f. Chir., 1883, and Archiv f. klin. Chirurgie, 1884, Band
XXX, p. 67.)

Male, aged twenty-one years. Following operation, by an

unnamed surgeon, for bubo inguinalis on both sides, there

occurred a diphtheritic inflammation of the wound of the left

groin.

November 26, 1883. (?), four days after the operation,

a profuse hemorrhage took place from the eroded left fiemoral

artery. The bleeding was arrested promptly by digital com-

pression and artery clamps. Dr. Schede placed two ligatures

of silk on the femoral artery immediately under Poupart's

ligament, and divided the vessel between them. He also ''tied

off certain vessels opening into the artery above the Hgatures"

(epigastric and circumflex iUac ?). It was found that perfor-

ation of the femoral artery had occurred in two places. The

circulation of the leg was completely restored by evening of the

day of operation. The energetic use of concentrated solutions

of corrosive sublimate arrested the diphtheritic process in the

wound, but caused salivation and bloody stools. The symptoms

of mercurial poisoning subsided in a few days under appropriate

treatment.

November 30. Severe hemorrhage from the central end of

the femoral artery. Although the bleeding was promptly checked

with digital compression by an orderly, and then by artery

clamps applied by Dr. Kummel, the loss of blood was badly

tolerated by the patient already greatly reduced.

Having transported the patient to the operating room, Dr.

Kummel ligated with catgut, extraperitoneally, the external

iliac artery, believing it wiser to operate at some distance from

the infected wound, and having found it impossible to make
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the ligation in loco. On removing the artery forceps, which had

been appHed to check the hemorrhage from the femoral artery,

there spurted forth a stream as powerful as before. Attempts to

ligate the femoral (central end) proving again futile, the external

iliac was tied once more, just below its origin from the primitive

iliac, but without the least influence upon the bleeding. Hence

the common ihac was Hgated (with catgut, extraperitoneally)

about 3 cm. above its bifurcation. Thereupon the bleeding

ceased completely. Throughout the operation the wound was

almost continuously irrigated with a solution of bichloride of

mercury (i: 1000), and occasionally flushed with basinsful of

the same solution. Several thick glass^ drains were carried

down to the site of the ligature on the common iliac; the wound
was stitched and dressed with glass-wool and sublimate gauze.

The patient was in the highest degree exhausted by the

operation. Pulse 120 and thread-like. The left lower extremity

quite cold. On the following morning, however, the circulation

of the limb was completely restored. Thus ligation of the common

iliac after double ligation of the femoral, double ligation of the

external iliac, and ligation, supposedly, of the circumflex iliac and

epigastric vessels had not apparently impaired the circulation of

the limb, notwithstanding the greatly exsanguinated and exhausted

condition of the patient.

Needle pricks were well perceived and accurately located.

Motility was unimpaired. Severe pains in the limb were ameli-

orated by injection of morphine.

The second day after operation (December 2) the condition

of patient and wound were relatively excellent. Pulse 96. The
circulation, sensibiHty, and motihty of the limb normal. The
pains had become much less.

December 10. Ten days after the Hgation of the common
iliac there came a sudden hemorrhage from the original 'ligature

wound" of the femoral. Although the bleeding was promptly

controlled by compression of the abdominal aorta and of the

^ Dr. Kummel, it will be recalled, was the originator of the " Inorganischer

Verband."
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bleeding point, the loss of blood was great and the patient utterly

exhausted. On closer investigation it was found that the hemor-

rhage came from the peripheral end of the femoral. With

difficulty isolated from the disintegrated tissues this was tied

off 2 cm. below its divided end. But the bleeding remained

unchecked. It came from ''three thin-walled arteries about the

size of a pen-quill, which ran backward, inward, and outward."

Were these, perhaps, the profunda, internal, and external circum-

flex arteries?

The following day (December ii) a livid discoloration of the

foot was observed. Temperature 105°. Pulse 144; dry tongue;

delirium.

December 12. Pulse 156. Increase of delirium. Livid dis-

coloration to the middle of the leg. Condition of patient so

bad as to contraindicate operation.

December 13. The gangrene seemed demarked between the

upper and middle thirds of the leg. Pulse 128. A transcondy-

loid amputation was made as expeditiously as possible, and then

a reablation at a higher point on account of the impaired cir-

culation in the flaps. Blood flowed from the femoral artery

and vein, and also from muscular vessels. Gradually the patient

developed the picture of a chronic pyemia. Abscesses appeared

on the nates and left arm. Decubitus developed over the

sacrum, and in the articulations of the lower jaw and knee.

Ultimately the patient was put in the permanent bath, in which

the wound took on a healthy appearance and showed a tendency

to heal. From this time the prolonged convalescence was

uninterrupted.

March 3. Patient was able to leave his bed.

This case and Clark's (26) are the only ones in the antiseptic

period which have recovered after ligation of the common
iliac for the control of severe hemorrhage. In the whole liter-

ature of the subject there is perhaps no case more thrilling.

In our collection of 30 cases of the antiseptic period only eight

belong to Group I. Of these, four died, and one (Kummel's)

narrowly escaped death. Of the remaining three, Czerny's
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belongs only technically to Group I, for the ligation of the com-

mon iliac was made in the course of an operation for the removal

of tuberculous glands to control slight bleeding from some

artery torn off close to its parent trunk in the course of the

dissection.

In Meyer's case, very briefly reported, it is not stated that the

hemorrhage was severe.

The hemorrhage in Clark's case, however, was to the point of

collapse.

6. (Group II.) Schonborn, Karl. Ligation of the right com-

mon iliac for aneurysm of the internal and external iliac arteries.

Recovery. Cure of the aneurysm. (Stetter, Zentralhlatt f.

Chirurgie, 1884, P- 160.)

Male, aged seventy-five years. Difficulty in walking beginning

in January, 1882, gradually increased until, in October of the

same year, patient was unable to step on his right foot. About

this time there was noticed in the region of the right groin a

tumefaction which rapidly increased in size, and was at first

considered to be an abscess having origin in a bone of the

pelvis.

In January, 1883, an aspirating needle was introduced through

which ''neither blood nor pus" escaped. As the swelling increased

it manifested itself in the gluteal region. At last the pain became

so great that there was no relief night or day, except with the

use of chloral or morphine.

Examination. Patient seemed robust for his years, and his

general condition was good. He could bear no weight on his

right foot, nor walk at all without firm support. Heart and

palpable arteries were apparently normal. In the right iliac

fossa a strong pulsation could be felt. On careful inspection a

slight swelling was observed in the right supratrochanteric

region which, fading off toward the right groin, extended behind

and below the lower edge of the gluteal musculature. Above it

approached the crest of the ihum, and inward the pubic sym-

physis. Throughout its entire extent, rhythmic pulsation could

be seen and felt. On auscultation a systolic bruit isochronous
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with the pulse was heard. In the posterior tibial artery a distinct

pulse could be felt. Examination by rectum revealed nothing

anomalous.

Diagnosis. Aneurysm in the neighborhood of the common
ihac, quite surely of a large vessel, probably of the internal and

also of the external ihac. Ligation of the common ihac artery

was determined upon, as nothing less formidable could be done

with any prospect of success.

Operation. May 2, 1883. Prof. Schonborn. Thymol spray.

An incision, 34 cm. long, concave upward, was made from the

inner third of Poupart's ligament to the lower border of the

twelfth rib. The artery, exposed in the extraperitoneal manner,

had an astonishingly transverse course, and was acutely bent

on itself. Its wall seemed softened. A catgut Hgature was

applied. It developed, on further examination, that the

aneurysm had its origin in the right hypogastric (internal iliac)

,

and extended over into the external iliac artery. Both vessels

gave evidence everywhere of atheromatous changes. At the

moment of tying the ligature the rate of the pulse was increased

from 60 to 75, and in three minutes, to 80 beats. ^ There was

complete arrest of pulsation in the arteries peripheral to the

ligature. The ends of the ligature were cut short, drains carried

to the artery and elsewhere, the wound was sutured and covered

with a Lister dressing. Notwithstanding the precautions, the

wound broke down and suppurated everywhere, except at the

ends and about the ligature. Necrosis of the fascia and skin

necessitated numerous incisions and drainage.

The ligation exerted no manifest influence upon the limb

except the blocking of the pulse. The temperature of the skin

of the foot, which seemed slightly less than on the opposite side

for ten days, remained normal thereafter.

Pains in the extremity were severe at first, but gradually

disappeared altogether. The healing of the wound was slow,

accompanied by fever and the separation of necrotic masses.

1 Compare with observation in Fluhrer's case in which the heart's action

was slowed.
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August 2. Three months after the operation the wound was

healed and the patient discharged. The aneurysmal swelling

had become considerably smaller. Pulsation neither in it nor

in the posterior tibial was to be felt.

November, 1883. Six months after operation patient stated

in a letter that he was quite well and able to walk with a cane.

7. (Group I.) Kummel, H. Aneurysm of the right inguinal

region and the calf. Ligation of the external iliac. Secondary

hemorrhage. Ligation of the right common iliac. Death in twelve

hours {loc. cit., p. 103).

Female, aged twenty-one years. Admitted to the medical

division of the hospital for articular rheumatism and peliosis

rheumatica. Developed aortic stenosis and insufficiency. In

the further course of the disease a pulsating tumor, the size

of a walnut, and causing great pain, appeared in the right groin

in the region of the anterior crural nerve; a short tirrie there-

after a diffuse, tense, pulsating swelling in the muscle of the

calf was observed. For both the diagnosis of aneurysm was

made.

The condition of the patient was so bad that an operative

procedure was not thought advisable, especially as the multi-

plicity of the aneurysms indicated general arterial disease.

The patient's strength continuously faiUng, there occurred

rupture of the aneurysm in the calf followed quickly by extensive

gangrene of the soft part of the leg.

December 5, 1883. The skin and the disintegrated tissues

underlying it gave way, and, thereupon, there followed a severe

hemorrhage. Although this was controlled by a promptly

applied Esmarch bandage, the already exhausted patient became

almost pulseless as she was brought to the operating table.

As it was impossible to check, in loco, the bleeding, there

remained only the alternatives of amputation above the knee or

ligation of the main arterial stem. Amputation seemed too

serious a procedure. Furthermore, it was feared that rupture

of the aneurysm in the groin might be brought about by ligation

of the femoral artery below it. Hence the external iliac was
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ligated above the upper aneurysm in order to cut the circulation

off from this as well as from the ruptured tissues in the calf.

Pulsation in the groin ceased, and the aneurysmal sac collapsed

completely. On removal of the Esmarch bandage, there was

no return of the bleeding in the leg. Masses of clots and necrotic

tissue were removed from the calf, and the great hole cleaned

out and stuffed with sublimate gauze. In two hours there was

sudden profuse bleeding from the calf, and, coincident with

this, a tense refilling of the aneurysm above, and reappearance

of its pulsation.

Again, and in worse condition than ever, the patient was

placed on the operating table. The common iliac was ligated

extraperitoneally, with catgut, about 3 cm. below the aortic

bifurcation. The operation was performed in fifteen minutes

and without anesthetic. Infusion of 800 c.c. of salt solution.

Death in twelve hours.

Autopsy. Aneurysm of a branch of the profunda. The

posterior tibial artery emptied into the gangrenous cavity of

the musculature of the calf. A small aneurysm of the right

posterior cerebral artery. Insufficiency and stenosis of the

aortic valves, and in lesser degree of the mitral.

This case has no bearing on either the mortality or the occur-

rence of gangrene after ligation of the common iliac. Hemor-

rhage, unpreventable, in an already exhausted patient, was the

immediate cause of death.

8. (Group I.) Gouley, John W. S. Ligation of the right com-

mon iliac for diffuse aneurysm of the external iliac artery. Death

from pyemia on the twenty-first day. Beginning gangrene. {New

York Medical Journal, February 28, 1885, p. 239.)

Male, aged twenty-two years. Admitted to Bellevue Hospital,

New York, October 8, 187 1, for a painful pulsating tumor of

the right inguinal and ihac regions.

History. About two years before admission a heavy barrel

rolling against him inflicted a contusion in the neighborhood of

the right groin. Soon after this injury he contracted urethritis

and a chancre. These were followed by an enlargement of



HALSTED: ILIOFEMOEAL aneurysm 221

an inguinal gland, which subsided without suppuration. No
constitutional symptoms ensued so far as could be ascertained.

Nine months before entering the hospital he had noticed a

tumor just above Poupart's ligament on the right side. Three

months later he observed for the first time that it pulsated. It

was then about as large as a hen's egg. The man continued to

work at heavy labor, although the tumor was rapidly increasing

in size and gave him great pain, of a burning character, and

chiefly in the course of the anterior crural nerve.

Examination. There was a large, pulsating, elastic tumor

which extended six inches above and two inches below Poupart's

ligament, and to within two and one-half inches of the median

line. Over it a bellows murmur was distinctly heard. The

integument overlying the swelling was dark colored and edema-

tous. It was thought that slight pulsation could be felt in the

right anterior tibial, but not in the femoral or posterior tibial

arteries.

Operation. October 12, 1871. A curvilinear incision, nine

inches long, beginning above at the tenth rib, was carried through

all the structures of the abdominal wall except the peritoneum.

This was reflected upward, and the spatula, which had been

used as retractor by Valentine Mott in the performance of the

same operation, was on this occasion held by Dr. A. B. Mot,t,

his son, who assisted I)r. Gouley. The Mott artery needle was

also employed to carry the stout silk ligature with which the

common iliac was tied. Pulsation in the tumor immediately

ceased. The operation required only thirty-two minutes.

October 13. The tumor had softened and the pain vanished.

The temperature of the limb on the operated side was found to

be higher than on the other.

October 14. During the night the patient had a sudden

attack of diarrhea. This was checked by morphine.

October 16. Pulse 112; temperature 102.7°.

October 17. "The tumor began to show signs of rupture;"

its wall at the lower portion had become extremely thin and the

overlying integument gangrenous.
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October 22. ''Dark tarry blood began to ooze from the

sac through a small opening, and the sac was floating, as it

were, in a pool of pus."

October 26. Pulse, 120; temperature, 102°. Dr. Gouley "cut

short the slow spontaneous enucleating process by introducing

a finger and sweeping around that part of the sac which was out

of sight, and at the same time removed portions of sloughy

muscular tissue."

April 27 and 28. Chills and bed-sore. Placed on water-bed.

Pulse, 140; temperature, 103'''.

October 29. Patient complained of intense pain in the heel

and foot of the affected side. Sensation was absent in these

parts, and their surface was cold.

October 31. Ecchymosis observed about the right ankle.

The pain had extended up into the leg and was very intense.

ChiUs.

November i. ''The ecchymosis had greatly increased."

November 2. Death.

Autopsy. "The Hgature lay loose in the wound. The primi-

tive iliac artery was completely obliterated. Nearly the

whole of the external iliac had sloughed away with the sac,

leaving less than an inch of its lower extremity, which was

entirely closed. There was a pelvic abscess which involved

the psoas muscle. The femoral and iHac veins were free from

thrombus."

Epicrisis. Dr. Gouley made the following wise comment:

"It seems to me that if I had carried out my intention of freely

opening the sac, the chances of recovery would have been greatly

increased, and that this procedure for which we had such strong

warrant, and which in itself is so simple, so philosophical, and

therefore so eminently surgical, should be more insisted upon

than it has been of late years." The patient "succumbed from

pyemia solely because a great bag of dead decomposing blood

was retained in his flank. If after ligature of the main artery

the sac had been freely opened and the clots extracted, and the

cavity filled with lint, I am sure that the risk of this expedient
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would have been infinitely small as compared with the expectant

plan which was so unfortunately adopted."

The signs of gangrene (ecchymoses) which developed just

before death were due, of course, in part to the enfeebled action

of the heart, and probably also to the blocking of important

anastomotic arteries communicating with and in the immediate

neighborhood of the necrotic sac.

9. (Group II.) Jameson, L. S. Ligation of the right common

iliac for aneurysm of the external iliac artery. Recovery. Cure

of aneurysm. {Lancet, London, March 6, 1886, p. 444.)

Female, aged twenty-eight years. Admitted to Kimberly

Hospital, Cape Colony, April 20, 1885.

Eleven months before admission she noticed a small swelling

the size of a nut in the right groin. This gradually enlarged

during the following six months, without causing pain, to the

size of an apple. Then, the tumor enlarging rapidly and becom-

ing softer, she noticed a ''beating" sensation in the swelling,

and pain and numbness down the leg.

Examination. Above Poupart's ligament was an oval pul-

sating swelling as large as the head of a newborn child, which

extended outward to within an inch of the anterior superior spine,

inward to the midhne, and upward to the umbilicus. The

upper portion of the tumor was solid; below it was soft; the

skin of a deep purple color, looked as if it might rupture on the

shghtest provocation. There was marked sweUing of the whole

of the right limb. Pulsation in the posterior tibial artery was

''practically" imperceptible.

Operation. April 21. The tumor was so large that it was

deemed impossible to expose the right common ihac by oper-

ating on the right side. The incision, consequently, was made
on the left side; the left common iliac was located extraperi-

toneally and traced up to the bifurcation of the aorta. The

right common iliac, well overlapped by the aneurysm which

apparently had its origin in the external iliac, was ligated with

stout carbolized silk. Pulsation in the aneurysm ceased at

once.
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The following day, April 22. Slight pain and restlessness.

Temperature a.m., 101°; p.m., 101.6°. The wound showed

increased discoloration at its lower part.

April 23. Discharge of bloody serum from wound. No pain.

No abdominal distension.

April 28. Temperature 99.2 °. No pain. Superficial and deep

stitches removed. Some gaping of the superficial wound.

April 29. Pain in the leg. Temperature normal.

May 12. Bed-sore over sacrum, which was present on

admission. Patient remained in the hospital for three months

longer, the tumor diminishing slowly in size.

October 15. On deep pressure the tumor, quite solid, meas-

ured 2I X 3 inches. Both the knee and the hip were considerably

flexed, and patient got about with difficulty. Her health was

perfect.

The operation was performed, presumably without antiseptics,

for Mr. Jameson seems to have acted on the suggestion given

him seven years before, as he was about to depart for Cape

Colony, not to supply himself with them. Mr. John Marshall

had said to him, ''You are going to an antiseptic climate and

do not require them." Mr. Jameson remarks that this opinion

had since been fully justified. Grave injuries, such as compound

fractures, which in London would have made amputation imper-

ative, healed at Cape Colony in a marvellously short time under

some simple wet dressing, such as boracic lint.

10. (Group II.) Fluhrer, W. F. Transperitoneal ligation of

the left common iliac artery for aneurysm of the external iliac.

Death on the seventh dayfrom acute nephritis. {New York Medical

Record, October 26, 1886, p. 454.)

Male, colored, aged thirty-five years. Admitted to Mount
Sinai Hospital, May 3, 1886.

Four years before admission patient contracted syphilis. In

September, 1885, he observed that the left lower Hmb and groin

became ''suddenly swollen and painful." Once the swelling in

the groin was so great that he could hardly flex the thigh. Since

then the swelling diminished, but at no time did it disappear.
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Ten weeks before admission the patient noticed a small,

deeply seated pulsating tumor in the left groin. This steadily

increased in size and in the force of its pulsations. The patient

had lost twenty pounds in weight. He appeared to be only

fairly vigorous.

Examination. The tumor in the left groin was hardly notice-

able on inspection, but on palpation it was found to be about

two-thirds the size of a fist. From Poupart's ligament it extended

upward to a point about midway between the symphysis and

the umbilicus; inward it reached almost to the midline. Its

pulsation was expansile, and accompanied by a faint systolic

bruit. Pulsation in the left femoral artery, weaker than in the

right, could be felt. The circulation of the Hmb on the affected

side was good. There was no visible dilatation of the veins.

The visceral examination revealed nothing abnormal. The urine's

specific gravity was 1020, and in other respects it was normal.

Diagnosis. Aneurysm involving the whole extent of the

external iliac artery.

The operation (May 20) was conducted with thorough anti-

septic precautions. The common iliac artery was tied off about

one-quarter of an inch below the bifurcation of the aorta with

a silk ligature, which had been boiled for two hours in a 5 per

cent, solution of carboHc acid. About one minute after the

ligation a slowing^ of twelve or fifteen beats was observed by

Dr. Purroy, who was taking the radial pulse. Patient reacted

well from the operation, which had required two hours.

May 21. He complained of pains in the toes of the left foot.

The circulation was "returning in the three lower toes." The

urine contained albumin, hyaline casts, and some blood cor-

puscles.

May 23. The circulation was ''good in the foot and toes."

A pulse could be felt in the dorsalis pedis artery. Patient was

restless. Urine was heavily charged with albumin, and contained

hyaline casts in great numbers, and some blood corpuscles.

^ Compare with Schonborn's case in which the pulse was accelerated fifteen

to twenty beats on tying the common iliac.

Am Surg 15
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May 24. Pulse, 140; temperature, 102.6°.

May 26. Patient's condition was grave. He was sluggish

and unable to swallow.

May 27. Delirium. Died at i p.m.

Autopsy. The abdominal wound had healed by first intention.

The aneurysm extended the whole length of the external iliac

artery. The sac showed a tendency to form pouches. It was

filled with a solid clot. The femoral vein was plugged with a

firm, hard thrombus. The external ihac vein was impervious

and lost upon the surface of the aneurysm. ''This condition of

the veins accounts for the comparatively sudden edema of the

lower extremity and groin in the early history of the disease."

The ligature had been applied three-fourths of an inch from the

aneurysm and one-fourth of an inch below the bifurcation of the

aorta, and precisely at the point of crossing of the ureter. The

common iliac vein lay exactly behind the artery. There was an

aneurysm of the aorta which began at the bifurcation and

extended upward for four inches. Calcified plates could be felt

in the walls of the arijsurysm. In the sac was a clot which con-

trasted strongly with that which filled the aneurysm of the

external iliac. The former was pale, firm, laminated, and

appeared adherent in places to the wall of the sac; it did not

wholly obstruct the lumen of the aorta. "The remaining oper-

ative conditions," wrote Dr. Fluhrer, ''that favored the develop-

ment of nephritis were the prolonged and complete anestheti-

zation and the change in the renal circulation.^^ (Italics mine.)

"If the shutting off of the main arterial blood supply to one-

fourth of the body caused such a disturbance of the general

circulation as to be noticed by a slowing and increase in the

volume of the radial pulse, surely there must have been a more

intense effect upon the renal circulation, not only from the near-

ness of the renal arteries to the place of ligation, but also from

the presence of the clot-containing aneurysm of the aorta reach-

ing to within two inches of their origin, which must have been

an obstacle to the free delivery of blood to the lower channels."

I quite concur with this conclusion of Dr. Fluhrer as to the
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possible effect upon the function of the kidneys of obstruction

of the arterial circulation below the renal arteries, and would

refer the reader to a recent article by my former assistant,

Dr. Gatch (Annals of Surgery, July, 191 1, liv, p. 30), in which

this question is considered. We observed in two cases that

partial occlusion of the aorta in the human subject exerted

a sudden and profound effect upon the renal findings. Dr.

Gatch's careful study of these cases stimulated him to make

experiments upon dogs and to determine the effect upon the

kidneys after aortic obstruction in the healthy animal.

II. (Group II.) Smith, Thos. Ligature of the right common

iliac artery with kangaroo tendon for a large fusiform ilio-femoral

aneurysm; yielding of the knot; re-ligature with silk; gangrene

of the limb. (Trans, of the Clin. Soc. of London, 1887, vol. xx,

p. 29.)

Male, aged fifty-two years. Admitted to St. Bartholomew's

Hospital, October 14, 1885. An aneurysm of the right external

iUac artery extended from a point midway between the umbiUcus

and crural arch into the upper part of the thigh. The right

thigh was much swollen, measuring 3 inches more than the left.

October 22. Ligation of the common iliac artery just above

the aneurysm with kangaroo tendon. The vessel at the point

of ligature was very large, and erroneously supposed to be the

external iliac. The Hgature was cut short and the wound drained.

October 23. Pulsation, as forcible as before the operation

of the previous day, returned in the aneurysm. Fearing that

the knot had slipped, the wound was opened and the common
iliac religated with two ligatures of carbolized silk. The knot

of the original ligature was not obviously loose, but the point of

an aneurysm needle could be inserted between the kangaroo ten-

don and the vessel. The silk ligatures were cut short and the

wound drained.

October 24. " No pulsation in the sac. Leg warm, but darkish

in color.

October 25. " Pulsation evident in sac ; leg mottled and purple,

. . . colder and insensible; thigh discolored.
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October 26. "Pulsation in the sac increasing; condition of

the whole limb much improved, as regards color and tem-

perature." Was this perhaps due to the fact that the circulation

in the aneurysm was being restored?

October 27. ''Pulsation in the sac continues, a slough form-

ing in the calf.

October 28. "Pulsation continued in sac, leg and foot

becoming blue. Pulse, 120; temperature, 103°.

October 30. "Gangrene seems limited to foot and front part

of leg; sac still pulsates.

October 31. "Pulsation in sac less, and signs of a Hne of

demarcation; patient's general condition a little better.

"During the next two days the hne of demarcation became

evident, and on November 2 amputation was performed just

above the condyles."

The patient died November 3.

Autopsy. "No general peritonitis, but some matting of the

coils of intestines in the immediate neighborhood of the wound."

Thrombosis of the external ihac, common femoral, and profunda

veins, and of the internal iliac, common femoral, superficial

femoral, and profunda arteries. The sac of the aneurysm was,

quite filled with a firm laminated clot.

12. (Group 11.) Lucas, Clement. Transperitoneal ligation

of the common iliac artery for aneurysm of the external iliac. ^^Suc-

cessful.^^ {British Medical Journal, November 26, 1892, p. 11 63.

W. Mitchell Banks.)

Mr. Banks makes the following brief reference to a case of

Mr. Clement Lucas: "Mr. Shields' letter is obviously eliciting

the necessary experience, as evidenced by Mr. Clement Lucas'

communication, in which he reminds us of his successful case of

ligature of the common iliac through the peritoneum for aneurysm

of the external ihac artery done three and a half years ago."

13. (Group I.) Meyer, Willy. Ligation of the common iliac

artery for secondary hemorrhage incident to ligation of the internal

iliac arteries for enlargement of the prostate gland. Recovery.

{Annals of Surgery, 1894, xx, p. 44.)
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Male, aged fifty-five years, admitted to the German Hospital^

New York, October, 1893, for enlargement of the prostate

gland.

October 5, Ligation of both internal iliac arteries (Bier)^

extraperitoneally, by Dr. Meyer. In the act of dividing the

sheath of the left internal iliac the point of the scalpel pricked

the artery. The hemorrhage was checked by the finger of an

assistant on the common iliac, while Dr. Meyer ligated the artery

above and below the wound in the vessel. He then divided the

internal iliac between the ligatures. The hemorrhage ceased, but
'' suddenly it again set in in a most alarming way." The common
iliac being once more compressed by an assistant's finger, it

was seen that the ligature (catgut) had slipped from the proximal

stump of the internal iliac. '^Further attempts at properly

placing a ligature proving futile, and bleeding continuing,'' a

long artery clamp was placed on each end of the divided vessel.

These were allowed to remain in the wound, being carefully

packed about with gauze.

The operation on the right side was greatly facilitated by
the Trendelenburg position. The right internal iUac was tied

in two places with Hgatures of catgut, and the artery was not

divided. This wound was closed, layer by layer, without

drainage.

On the fifth day the clamps on the stumps of the left internal

iliac were removed. The sutured wounds had healed throughout,

the track of the forceps, of course, excepted.

''On the evening of the twelfth day the patient suddenly

noticed a hot feeling on the left side; secondary arterial hemor-

rhage had set in," Compression was promptly made by a well-

trained nurse, then by the house surgeon, who introduced his

finger into the depths of the bleeding canal, and awaited the

arrival of Dr. Meyer, who had been summoned. The patient was

placed in the Trendelenburg posture, and the wound opened.

Dr. Meyer found to his surprise that the bleeding came, not

from the internal ihac, but from a hole in the external iliac

artery. There was a defect, evidently caused by the pressure of
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a forceps, in the anterior wall of this vessel just below the bifur-

cation of the primitive trunk. So the external iliac was ligated

below the hole and the common iliac above it. The catgut

ligatures cut through the latter twice, and hence a ligature of

silk was applied close to the bifurcation of the aorta.

''Soon after the operation, gangrene of the toes and a part of

the metatarsus developed, which later necessitated irregular

amputation of the anterior part of the foot." The wound of

the foot being healed, the patient began to walk about and left

the hospital April 28.

So far as reduction in the size of the prostate and the restor-

ation of the function of the bladder were concerned, the result in

the opinion of Dr. Meyer was ''encouraging in the extreme."

No mention is made in the report of pain in the limb following

the ligation of the common iliac, nor is there any note concenning

the function of this member.

14. (Group II.) Stevenson, W. F. Transperitoneal ligation

of the left common iliac for diffuse traumatic aneurysm of the

external iliac and femoral arteries. Recovery. Cure of aneurysm.

{Lancet, London, January 25, 1896, p. 224. Brigade-Surgeon-

Lieutenant-Colonel W. F. Stevenson and Surgeon-Major H. I.

Michael.)

Patient, aged thirty-five years, was a sergeant in the artillery,

stationed at Dover Castle. About October 12, 1895, patient

slipped and fell with his left leg under him. He felt, at the time,

a sharp pain in the left groin, but remained on duty for a week.

Admitted to hospital, October 19, 1895.

Examination. The left leg was swollen and edematous, and

the superficial veins were distended. There was a large, forcibly

pulsating swelling in the left groin, extending from one inch

above Poupart's ligament to six inches below it, and occupying

almost the entire space between the anterior spine to the pubes.

Patient was put to bed, his limb elevated and bandaged from

the foot to the middle of the thigh.

October 29. The tumor had become larger and was very

painful. It was decided, on consultation, to ligate the common
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iliac on the following day. But on October 30 it was found that

the tumor had become solid, and that the pulsation had almost

ceased.

November 4. No pulsation could be felt, although a faint

bruit was still to be heard at a spot over the inner side of the

swelling. The leg was much reduced in size, and its temperature

was '

'fairly good." Apparently spontaneous cure was taking

place and the collateral circulation being established.

November 14. Slight pulsation had reappeared.

November 15. The picture had entirely changed. Strong

pulsation could be felt all over the tumor, which had enlarged

in every direction. The local condition was much the same as

on admission to the hospital.

First Operation. Aseptic precautions. Midline incision.

Intestines were lifted out of the abdominal cavity. Ligation,

with silk, of the left common iliac artery. Wound closed.

Horse-hair suture of the skin. Pulsation in the tumor ceased

on tying the hgature. It was the operator's intention to continue

the operation in order to^ turn out the clots from the sac; but

as the Kght was bad and the tumor flaccid, further operative

procedure was deferred. The patient made an uninterrupted

recovery from the laparotomy, his temperature at no time being

above 99°. The circulation in the limb was unimpaired. The
tumor slowly diminished in size; the skin over it became loose

and wrinkled. There was no return of the pulsation.

Second Operation. December 21. Two and a quarter pounds

of soft blood clot were removed from a huge cavity in the upper,

inner aspect of the thigh, extending from the bifurcation of the

common iliac artery to the central end of Hunter's canal.

There was so little hemorrhage during this operation that only

one ligature was required. The cavity was packed with iodo-

formized gauze, and allowed to heal by granulation. The

circulation of the leg was unimpaired.

15. (Group 11.) McBurney, Chas. Ligation of the left com-

mon iliac artery for aneurysm of the external iliac. Recovery.

Cure of aneurysm. {Annals of Surgery, 1898, xxviii, 128.)
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March g, 1898. At a meeting of the New York Surgical

Society Dr. McBurney presented a young man, who, the year

before, after lifting a heavy weight, felt a pain in the neighbor-

hood of the left groin. A few weeks later he noticed a lump in

that region, which gradually increased until it attained the size

of a closed fist.

Examination. The circulation in the limb of the affected side

was good. The tumor presented all the characteristics of an

aneurysm. It terminated below at Poupart's ligament. It was

decided that the ligation of the common iliac was indicated.

This operation was performed December 18, 1897, transperi-

toneally, and through a long median abdominal incision. In

order to reach the vessel it was necessary to hft out the intestines.

On tying the double catgut ligature, pulsation in the aneurysm

ceased, and the sac rapidly diminished in size. The wound

healed by first intention. There were not at any time signs of

disturbance of the circulation of the limb. The patient was

discharged one month after the operation. He was able to work,

but still complained of some weakness in the left leg three months

after the operation. There had been no return of the pulsation.

Dr. McBurney's report of the case is very brief. No mention

is made of pains in the leg in the days immediately following

the operation.

16. (Group II.) Bryant, Jos. D. Ligation of the right com-

mon iliac artery for aneurysm of the external iliac. Died in three

days. {Annals of Surgery, 1898, xxviii, 128.)

In the discussion of McBurney's case. Dr. Bryant stated that

about five years before, at St. Vincent's Hospital, he ligated the

right common iHac for the cure of a large aneurysm of the

external iHac artery, which had been present for a long time and

caused the patient great distress.

He experienced some difficulty in locating the artery, as it

was displaced considerably to the right side. On account of the

anomalous position 'of this artery the left common iliac, corre-

spondingly misplaced, narrowly escaped the ligation. The patient

was in bad condition, and survived the operation only three days.
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^'At the autopsy it was found that the aorta rested and

bifurcated on the right instead of the left side of the lumbar

vertebrae." This anomaly, Dr. Bryant said, odours in about

5 per cent, of the cases.

17. (Group II.) von Biingner. Ligation of the left common
iliac artery for aneurysm of the ischiadic artery. Excision of sac;

gangrene. Death. (R. v. Varendorff. Ueber die Verletzungen

und Aneurysmen der Art. glutea und ischiadica. Inaug.

Dissertation, Marburg, 1899.)

Female, aged sixty-six years, admitted to the Landkranken-

haus, June 11, 1898,

Anamnesis. Suffered from rheumatism ten years ago, and

since then from varicose veins and ulcers of the leg; otherwise,

has always been well.

In November, 1897, she noticed, on placing her hand upon the

left hip, a very distinct pulsation and heaving under it. Since

that time a swelling forming in the gluteal region has been slowly

but appreciably increasing in size, and assuming more and more

the hemispherical form. Presently pains were felt starting in

the tumor and radiating down the back of the thigh to the toes.

Finally the pains became so severe as to be uncontrollable by

morphine.

For the past few weeks she could lie only on the unaffected

side, and with thigh and knee slightly flexed.

Status PrcBsens. Large, robust woman. Area of cardiac dul-

ness slightly increased to the left and right. A blowing, mitral,

systolic murmur. The second pulmonary sound accentuated.

Atheromatous arteries. Pulse d>2> to 96, small and soft. Urine

normal. Highly developed varices. Scars of healed leg ulcers.

On the left buttock is a tumefaction as large as the hand of a

child, which, synchronous with the pulse wave, rhythmically

rises and falls. The tumor is 23 cm. high by 19 cm. broad.

With the hand one feels very distinct pulsations, and constates

that these do not become stronger when the tumor is pressed

into the buttock. The tension in the tumor is so great that

fluctuation can hardly be made out. A swishing bruit is to be
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heard everywhere over the tumefaction. Pelvic examination

negative.

Diagnosis. Spontaneous aneurysm of the gluteal or sciatic

artery; mitral insufficiency; general arteriosclerosis.

Operation. June 14, 1898. (Prof. v. Biingner.) Patient on

her right side. Aneurysm when exposed was blue, very tense,

and strongly pulsating. In the endeavor to tie all the arteries

leading to the aneurysm (Philagrius) a little tear in the sac wall

was made, and through this there spurted a powerful stream

of blood. The hemorrhage was checked by the pressure of a

finger. Attempts to close the hole with suture and forceps were

made in vain, and always attended with great hemorrhage.

So the finger pressure had to be relied upon while the operation

for the ligation of the common iliac artery was being conducted,

the right-sided position of the patient being continuously main-

tained.

This position was found to be so advantageous for the exposure

of this artery that v. Varendorff urgently recommends it as

greatly facilitating the performance of this operation. The

external and common iliac arteries were plainly visible. The

internal ihac which could be felt and, in its central portion,

seen, was found to be the seat of a fusiform aneurysm throughout

its entire length. Fearing to apply a ligature to any artery so

diseased, the common iliac was tied as the only alternative.

Immediately the pulsation and thrill ceased in the gluteal

aneurysm.

The abdominal wound was sutured and then, without much
difficulty, the collapsed sac was removed and all the vessels from

it ligated. It was now determined that the aneurysm had its

prominence in the sciatic artery. Rather troublesome was the

tying off of the afferent sciatic artery, because the sac extended

through the incisura ischiadica major into the pelvis. To facili-

tate the extirpation of the sac its posterior wall was split.

^

^ It has for many years been a favorite procedure with surgeons to spHt,

in two or in many parts, benign tumors otherwise difficult of removal {i. e.,

lipomata of the back of the neck).
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The sciatic nerve was found to be so closely interwoven with

the wall of the sac that it was thought to be necessary to remove

about three-quarters of the circumference of this nerve.

On the following day, June 15, the patient's condition seemed

to be satisfactory. The leg on the operated side felt warm, and

its sensibility was preserved. No mention is made of pain in

the limb.

June 16, P.M. Temperature, 38.2° C; pulse, 142 and weak.

June 17, P.M. Temperature, 38° C; pulse, 124. The left foot

and leg felt cold, and sensation in them was lost. There were

many deep, blue spots, irregular in outline and varying in size.

June 18. Patient became soporific. The blue spots were

increased in size and number. Without the occurrence of other

manifestations the patient died at 11 p.m.

18. (Group II.) Korte, W. Ligation of the right common
iliac artery for ruptured aneurysm of the external iliac. Consecu-

tive ligation of the aorta. Death. (Prof. W. Korte. Deutsche

medicinische Wochenschrift, 1900, No. 45.)

Male, aged twenty-eight years.

Anamnesis. After an excessively wearisome journey in the

mountains patient was seized with severe pains in the joints.

Simultaneously there appeared nodules on the extremities which

disappeared after taking iodide of potassium.

Early in March, 1899, patient observed a painless, pulsating

swelling above the flexure of the groin. After a long bicycle ride

on April i, he experienced pain so severe that he was compelled

to He down. The right leg could not be used; the pains radiated

down the front of the thigh, and acquired such intensity that he

applied for admission to the Stadtisches Krankenhaus am Urban,

Berlin, April 15, 1899.

Status. A tall, lean, powerful, anemic man. Temperature,

38 °C.; pulse, 100 to no, and easily compressible. The right limb

somewhat edematous and slightly flexed at the hip; cannot be

voluntarily moved. Passive movements normal.

Above Poupart's ligament, on the right side, is a pulsating

tumor the size of a large apple. The walls are tensely expanded.
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Distinct thrill and bruit over the tumor, and extending to

the left to within about 4 cm. from the midline, and to the

right to the outer edge of the right rectus muscle. Beyond these

limits there is a resistant mass which entirely fills the right

iliac fossa, extends upward to the edge of the ribs and back-

ward to the long muscles of the spine. The pulsating tumor

extends above to a point midway between navel and symphysis,

and below to Poupart's Hgament. Scarpa's triangle is filled out

in such manner as to press forward the strongly pulsating femoral

artery. Per rectum a thickening of the soft parts on the right

pelvic wall is appreciable, and the pulsating tumor can be felt.

Compression of the aorta and of the right common iliac arrests

the pulsation in the tumor. The heart is enlarged to the left.

Over the aorta a diastolic murmur is to be heard and felt.

Radial arteries tortuous. Urine free from albumin and sugar.

Diagnosis. Aneurysm of the right external iHac, ruptured;

extensive extravasation of blood; aortic insufficiency and perhaps

aneurysm at the beginning of the aorta. Intraperitoneal Kgation

of the common iliac was determined upon. The extraperitoneal

route was distinctly contraindicated because of the extravasated

blood.

Operation. April 17, 1899. Ligation of the common iliac

with catgut. Pulsation in the aneurysm thereupon ceased.

For a few hours the right extremity was pale, but soon became

warm and natural in color. Otherwise no disturbances of the

circulation resulted from the ligation. In the femoral artery a

slight pulsation was discernible. The toes could be moved;

sensation remained unchanged. But for three days there were

signs of intestinal paresis, nausea, singultus, and tympany.

In the washing of the stomach, great quantities of dark fluid

containing material resembling coffee-grounds were evacuated,

and the first stools were blackish, as if blood-stained. It was

concluded that the subperitoneal extravasation had either

perforated the bowel at some point, or that it had compressed

the mesenteric vessels (of the duodenum or ascending colon).

The sac of the aneurysm remained pulseless and without bruit.
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The large hematoma on the right side did not, however, diminish

in size and continued to cause distress.

On the second right intercostal space, alongside of the sternum,

a pulsation, which could be seen and felt, became manifest.

Over this area systoHc and diastolic murmurs were heard. On
May 6, and afterward, there were signs of thrombosis of the

femoral vein. The general condition of the patient did not

improve; he remained pale, his pulse became more rapid, his

temperature remaining normal, and he complained continually

of pains in the hematoma, which radiated to the sacrum. The

active movements of the right limb became more limited, and

toward the middle of May the right leg was flexed at the hip.

The hematoma in the right iliac fossa became very tense.

Pulsation could not be perceived either in the aneurysmal sac

or in the extravasation, and was greatly diminished in force in

the femoral artery. It was thought that the circulation in the

aneurysm must have ceased, and that the perianeurysmal

hematoma had no direct communication with the blood stream.

But as the patient remained unrelieved of his pain, it seemed

indicated to open and empty the sac in the manner which had

recently been recommended by Mikulicz.^

So thirty-seven days after the first operation, on May 23, 1899,

a second was undertaken. The incision led into great masses of

coagulated blood, which were extruded under great pressure.

The tumor collapsed. As the cavity was almost completely

emptied there took place suddenly a profuse arterial hemorrhage.

This could, for a time only, be arrested by compression and

tamponade. To search for the bleeding point in the enormous

hole partly filled with coagula seemed unwise. Therefore,

transperitoneally, through a midhne incision, the aorta was

ligated, at first over a little bunch of gauze. Thereupon the

bleeding ceased. Then, through a long cut in the right flank.

Prof. Korte completely evacuated the contents of the enormous

cavity. At the right edge of the true pelvis, in the neighborhood

^ Zur operativen Behandlugen der Aneurysmen. Beitrage zur klin. Chir.,

Band xxiv, 5, 418. Hoffman.
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of the internal iliac, he encountered a bright, but trivial hemor-

rhage, which was controlled by pressure. The aortic ligature

was now definitely tied and the wounds sutured. The patient

was greatly collapsed, and died one hour after the operation.

At the autopsy it was determined that the patient suffered

from widespread disease of the arterial system, which had led

to the formation of aneurysm of the aorta, right and external

iliac, right femoral and right profunda femoris arteries.

19. (Group II.) Martin, A. A. Ligation of the left common
iliac artery for aneurysm from a bullet wound of the external

iliac. Recovery. Cure of aneurysm. By Arthur A. Martin, M. B.,

Ch.B. Edin., Civil Surgeon, South African Field Force. (Com-

municated by the Director-General, Army Medical Service.

British Medical Journal, January 19, 1903.)

Private soldier, aged thirty-one years. Admitted, November

18, 1901, to General Hospital, Howick, Natal.

Examination. Healed bullet wound of left groin. The wound
of entrance was about three fingers' breadth above Poupart's

ligament and internal to the external iliac artery. The wound
of exit was below the crest of the ilium of the same side. The
bullet had crossed the external iliac, ''wounded the artery high

up," and pierced the iliac bone. A marked bulging, expansile

pulsation, and bruit were noted, and the diagnosis of aneurysm

made.

November 23. The aneurysm, which had greatly increased

in size, now extended a finger's breadth below the umbilicus and

to the middle line. The patient's temperature was 101.6°.

Operation. The incision began one and one-half inches above

the centre of Poupart's ligament, and extended to one inch above

and internal to the anterior superior spine. The fascia and

muscles were cut through in the line of the skin incision, which,

being found too short, was prolonged upward in a curve with

the convexity downward and outward. Peritoneum incised.

The external iliac artery could not be defined. The common and

internal iliac arteries seemed to enter the upper part of the

aneurysmal mass. The former artery, twice ligated, was divided
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between the ligatures of double silk. Wound undrained and

sealed. The limb was enveloped in cotton-wool and firmly

bandaged.

November 25. Patient said he could not ''feel" his left leg.

November 26. Vomited several times. No abdominal dis-

tention. The left leg was much colder than the right. ''Roots

of the toes very edematous." Limb blanched. Skin below the

knee quite anesthetic. No pulsation in tibial or popliteal.

November 27. Large watery blebs on leg and foot. Anes-

thesia below the knee unchanged. No pain in groin since

operation.

November 30. Patient could "feel" his leg, which seemed

"heavy as lead." Temperature of left leg nearly equal to that

of the other side. Blisters and edema vanished.

December 22. The mass in iliac was smaller, hard, and with-

out pulsation.

January, 1902. Patient could easily flex, extend, and rotate

leg, but was unable to " lift it vertically" when lying on the back.

February 3. Could walk about slowly. The mass in the

left iliac fossa reduced to size of a goose-egg.

The author makes the important comment that "the deep

epigastric and deep circumflex iliac arteries fortunately came off

below the aneurysm."

20. (Group II.) Maynard, F. P. Ligation of the right com-

mon iliac artery for dijffused iliac aneurysm. Death. {The

Indian Medical Gazette^ Calcutta, 1903, p. 253. F. P. Maynard,

F.R.C.S. (Eng.), Major I. M. S., Surgeon Superintendent,

Mayo Native Hospital, Calcutta.)

Male, native, aged thirty-two years. Admitted, April 17,

1903, to the Mayo Hospital.

History. Patient had never had any venereal disease. Four

or five months before admission he noticed a pulsating tumor

in the right groin. Growing gradually larger, it did not pain him

severely until a month later, when it began to increase rapidly

in size.

April 7, after a stool, he felt "as if a gust of wind ran from his
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abdomen into the scrotum." Thereupon he noticed that the

penis and scrotum had swelled, and experienced pain in these

parts.

Status. A tall, thin man, with anxious expression. Pulse, 99;

respiration normal; temperature, 100.9°; cough, but no physical

signs of tuberculosis. Urine normal. A large, tense, rounded,

pulsating tumor, occupying the right inguinal region, extended

from about 2 inches below navel to 3 or 4 inches below Poupart's

ligament. This swelling was continuous with the swollen scro-

tum, which also had expansile pulsation synchronous with the

heart's systole. A loud systolic bruit, heard over the entire area

of pulsation, was loudest at the upper and outer part of the

tumefaction. The penis was very edematous. The abdominal

wall, as high as the left nipple, and the upper fourth of the left

thigh showed a brownish discoloration from subcutaneous hemor-

rhage. Feeble pulsation could be felt in the right femoral and

tibial arteries.

April 20. A portion of the scrotum had become black and

anesthetic.

Operation. An abdominal incision, in the midline, was

carried below into the area of subcutaneous hemorrhage, where

troublesome bleeding was encountered. The intestines gave

great annoyance, and had to be brought out of the belly, where

they were wrapped in warm, sterile towels. The operator

regretted that he had not arranged for the Trendelenburg

position. Three strands of silk were passed under the common
iliac artery without difficulty. These were not drawn so tightly

in tying as to cut through the inner arterial coats. Pulsation

in the swelling ceased on tying the ligature.

April 21. Patient developed bronchitis and vomited occa-

sionally.

April 22. Abdomen tympanitic. The aneurysm was hard,

the scrotum and toes warm. Bronchitis better.

April 24. Had several stools (diarrhea), accompanied by the

passage of some gas. The heat (106° in the shade) was very

oppressive.
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April 26. The diarrhea and vomiting persisted. The aneurysm

had decreased in size. The wound seemed to be healed.

On the evening of the 27th, patient had several loose stools,

and died quite suddenly. A postmortem examination was not

permitted. The circulation of the extremity had not been

manifestly affected by the operation.

21. (Group I.) Czerny, V. Ligation of the left common iliac

for the arrest of hemorrhage from a small branch of this artery

torn from the parent stem in the course of operation for the removal

of tuberculous glands. (Dreist, Deutsche Zeitschrift f. Chirurgie,

1904, p. 10.)

Male, aged twenty-eight years. Admitted to the surgical

clinic for pelvic tumor. Had four years previously been admitted

to the hospital for traumatic hemarthros genu and hematoma

femoris.

Examination. The tumor in the pelvis, although quite hard,

gave evidence of fluctuation. It was movable on the ilium. Per

rectum there was felt, in the neighborhood of the symphysis,

sacroiliaca dextra, a resistant body lying upon the bone, which

it was thought might be an exudate.

Diagnosis. Lymph glands, suppurating, and probably tuber-

culous.

Operation. February 26, 1897, by Prof. Czerny. Nodular

masses composed of glands were without much difficulty removed

from along the inner edge of the iUo-psoas muscle, but not so

easily from the external iliac artery, which for 5 cm. was imbedded

in them, mesially. In separating the packet of glands from the

vessels, a small branch of the common ihac artery was torn off

so near its parent stem that ligation of the latter, being con-

sidered imperative, was done. Three ligatures of thick catgut

were employed, but not drawn so tight as to cut through the

arterial wall. Other conglomerations were found, i. e., in the

pelvis and presacral area. The removal of the diseased glands

was continued without other untoward incident. It was con-

stated that the deep epigastric vessels were not injured. The

wound was tamponed.
Am Surg 16
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During the first two days the left extremity was somewhat

cold. There was no disturbance of sensation following the

operation, nor was there any pain.

On and after March lo there were irregular elevations of

temperature, at first associated with frontal headaches. Pul-

monic rales were detected; then followed night sweats and sUght

expectoration, and on July 30, 1897, the patient died of acute

miliary tuberculosis.

At autopsy a double ligature was found on the common iliac

artery, with associated thrombus extending to the bifurcation

of the aorta. The collateral circulation seemed to have been

established largely by means of anastomosis between the internal

iliac arteries of the two sides without the presence of any large

communicating branch.

22. Kuster, Ernst. Ligation of the left common iliac and other

arteries for elephantiasis of the lower extremities. Result nega-

tive. (Karl Dreist, Deutsche Zeitschrift f. Chirurgie, 1904,

vol. Ixxi, p. 32.)

Female, aged seventeen years. Admitted, December 3, 1897,

to the surgical clinic of the University of Marburg.

Anamnesis. Parents and five brothers and sisters alive and

well. Two years ago, just after illness with nettle-rash, both legs

became swollen, but without causing any discomfort. The

swelling has steadily increased. Menstruation began in her

sixteenth year and has always been irregular.

Status on Admission. Body well nourished. Skin rather pale.

Findings in thorax and abdomen normal. Pulse slow and some-

what irregular. Urine normal. Both lower extremities large

and shapeless. Thighs 54 cm. in circumference. The left calf

45 cm. The feet are uninvolved. The skin feels abnormally

solid; its veins here and there are dilated. There are telangiec-

tases on the chest, left arm, forearm, and hand.

Treatment. Elevation of the limbs and compression.

December 8. The swelling of the thighs is diminished by

6 cm.; of the legs by 5 cm.
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December 20, a.m. Allowed to stand for the first time^

P.M., the legs are again as large as ever.

January 7, 1898. Ligation of the right femoral artery below

Pouparfs ligament. The subcutaneous fat was so thick that

the finding of the artery was very difficult. The Hmb became

paler after the operation.

January 18. Decided decrease in the circumference of the

right extremity. The skin has become softer.

January 28. Ligation of the left femoral artery below Pouparfs

ligament.

February 10. Reduction in size of the left limb.

February 25. Patient being permitted to stand, the sweUing

promptly increased.

March 8. Extraperitoneal ligation of the right external iliac.

The vessel was very small. Tamponade. Erysip)elas.

April 24. Extremities normal in size.

April 30. Patient allowed to walk. No swelling observable

in the evening.

May 12. Swelling as great as on admission.

June 23. Extraperitoneal ligation of the left common iliac.

Limb cooler toward evening.

June 27. Temperature of both extremities the same.

August 2. Result of the operations negative.

23. (Group I.) Trendelenburg, Friedrich. Ligation of the

left common artery for aneurysma dissecans of this vessel. Death,

(Communicated by Dreist, loc. cit., p. 12.)

Male, aged sixty years. Admitted, October 4, 1898, to Prof.

Trendelenburg's clinic in Leipzig.

Examination. General condition wretched. Patient had suf-

fered from pain in the abdomen for a year, and on the day of

admission had done a full day's work, although repeatedly

complaining to his fellow laborers of drawing pains. Suddenly,

about 6 P.M., very severe pains set in, and he rapidly became

pale and weak.

Status on Admission. Patient very pale and in great pain.

There was eructation but no vomiting. The abdomen was
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greatly distended. Liver dulness normal. On the left side of

the abdomen was palpated a tense, elongated tumor of the size

of one's arm, which, in its course, corresponded to the situation

of the descending colon. The percussion note, nowhere metalUc,

was dull over the tumor. Nevertheless it was thought that per-

haps there was volvulus of the sigmoid flexure, and an exploratory

laparotomy was promptly made.

On incision of the abdominal wall a large amount of blood

was observed extravasated in the preperitoneal space. The

hand in the abdominal cavity ascertained that the tumor was

retroperitoneal.

An incision was made into the hematoma. On removal of

coagula there was, at first, no fresh bleeding, and there was

found at the bottom of the large cavity a pulsating aneurysm

with rounded surface, which led toward the aorta, but was

situated between the lumbar vertebra and the psoas muscle.

Suddenly there spurted from the aneurysm a thick stream of

blood. Compression was made; but under the compressing

finger the rent in the aneurysm became greater*, whereupon the

blood welled forth in a great flood.

The aneurysm was laid freely open, and a ligature appKed to

its root, near the aorta. Hemorrhage from the distal side was

controlled by a clamp and by tying off the rent with a strip of

gauze. Skin suture. Infusion of 900 c.c. salt solution.' Patient

awoke from the narcosis, evinced great restlessness, and died

in three hours.

Autopsy. Dissecting aneurysm of the right common iliac.

Fusiform aneurysm of the left common iliac, the size of a hen's

egg, immediately below the aortic bifurcation. A tear of the

intima, in the middle of the aneurysm, transverse to its long

axis. Diffuse arteriosclerosis of the entire aorta. Arteriosclerosis

with calcareous infiltration of the right coronary artery of the

heart and of both iliacs.

24. (Group II.) Christel. Ligation of the left common iliac

artery for spurious aneurysm of the femoral. Recovery. Gan-

grene. (Dreist, loc. cit., p. 6.)
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Male, aged twenty-eight years. Blacksmith. On January 28,

190 1, a glowing splinter of iron penetrated the left thigh, and

thereupon a strong pulsating stream of blood spurted from the

wound. Patient controlled the bleeding with his thumb until the

arrival of a physician, who applied a compressing bandage.

Eight days after the injury patient was allowed to go about.

Severe pains, with tension in Scarpa's triangle, compelled him

to take to his bed again. The swelling increased and the pains

became unbearable.

March i, 1901. Admitted to Rombacher Spital, Metz.

Status. March 5. Patient was greatly emaciated and anemic.

Resembled a consumptive in the last stages of the disease. Pulse,

thready (126+). Rectal temperature 36.7 °C. Left thigh enor-

mously swollen. A small scar, 10 cm. below anterior superior

spine, along the inner edge of the sartorius. The edema extended

to the level of the navel. Skin of the thigh Hvid, and its veins

distended in the region of the tumor. Auscultation over it

negative. Pulsation in the posterior tibial artery was distinct.

Diagnosis. Spurious aneurysm, with beginning suppuration

of the femoral or a branch of this artery.

Operation. March 6. Incision over the greatest convexity

of the tumor led into a large hole, between the extensor and

adductor muscles, lined with coagula. The femoral vein was thick

as a finger, tensely full, and non-pulsating. Blood welled up

from the depths of the wound. Attempts to remove the clots

from the infiltrated and friable tissues caused such very profuse

bleeding that they were abandoned. Preparations made for

the ligation of the external ihac. An incision parallel to Pou-

part's ligament laid bare this artery, which was then Kgated

below the origin of the deep epigastric, because the latter vessel

was given off at an abnormally high point. During the manipu-

lations the epigastric was torn off and ligated. The external

iliac was again ligated above the origin of the epigastric.

Then the wound of the thigh, which had been tamponed with

gauze, was reinvestigated. There was still bleeding from several

unrecognizable sources. The patient was so collapsed that a
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further loss of blood could not be sustained. Hence it was

determined to ligate the common iliac. This was done extra-

peritoneally. The bleeding from the wound of the thigh was

thereby arrested. The femoral artery was again searched for

in this wound, but not found. Both wounds were tamponed

with iodoform-gauze.

''After a time" the left leg became cold and insensible.

A livid discoloration of the foot appeared. The gangrene

•extended gradually. A line of demarcation formed about the

junction of the middle and upper thirds of the leg. The patient

became soporific. Pulse, 124; temperature, 103.5°. Notwith-

standing the desperate condition of the patient, Dr. Christel

amputated ''the same day." Gradual recovery took place, and

October 6, 1901, the patient was suppHed with a prothesis.

In March, 1903, Dr. Dreist again saw the patient, who had

entirely regained his health.

Whether it was the femoral, or a branch of this artery, which

had been injured by the iron splinter, was never determined.

What vessels besides those mentioned may have been ligated or

injured is not known. It is at least certain that the gangrene is

not to be attributed solely to the ligation of the common ihac.

Inasmuch as the external iliac was ligated above and below the

torn off epigastric artery, it is probable that the circumflex iliac

also had its origin between these ligatures. The profunda femoris

with its circumflex branches may have been injured either by the

iron splinter or in the attempts to check the hemorrhage from

the wound of the thigh.

25. (Group I.) Clark, Henry E., C. M. G. Senior Surgeon,

Glasgow Royal Infirmary. Ligation of the left profunda femoral

and common iliac arteries for wound of the projunda artery and

vein. Recovery. {British Medical Journal, October 7, 1905,

p. 850.)

This case is so briefly and picturesquely reported that I retell

the story in the words of the operator

:

"H. B. Porter, aged twenty-six years, was admitted into

ward 25, Glasgow Royal Infirmary, on April 25, 1899, suffering
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from a small punctured wound at the inner side of the left thigh,

at the junction of the upper and middle third.

''His story was that he and another man were having a fight,

when the latter whipped out a penknife and came at him. In

trying to escape from the assault, he fell, and his assailant fell

on top of him, and the blade of the knife ran into the thigh,

right up to the hilt. The wound bled very freely, but a doctor

was soon in attendance, who put on a pad and a bandage. When
he reached the hospital the bleeding had ceased, and on the fol-

lowing morning, when I saw him at the usual visit hour, the

wound was so well plugged with clot that I thought it unwise to

disturb it. All went well until May 12, when the wound was

found to be bleeding freely, suppuration having taken place, and

the clot having consequently broken down. I thoroughly opened

up the wound, and exposed the main trunk of the profunda

femoris artery, which had been incompletely divided; this was

double ligatured and cut across. The vein was also found to be

injured and was more difficult to secure effectively than the artery.

''Three days afterward (on May 15), when the patient was

using the bedpan, he became suddenly blanched and pulseless,

and the dressings became saturated with arterial blood. I was

fortunately on the spot at the time, and at once took him to

the operating theatre, where I ligatured the common femoral

artery just at its emergence from beneath Poupart's ligament.

This arrested the bleeding, and he very rapidly recovered from

the loss of blood, until five days later (May 20), when a still

more serious hemorrhage took place. On this occasion also

I happened to be in the infirmary and at once applied an elastic

bandage around the pelvis and hip, but as this did not control the

bleeding, it was decided to ligature the common iliac artery.

This was done by Sir Philip Crampton's method, as described by

him in the Medico-Chirurgical Transactions, vol. xvi, p. 161, as

far back as 1828. The incision commenced at the anterior

extremity of the last rib, proceeded downward directly to the

ilium, then followed the line of the crest, but keeping a little

within its inner margin, until it terminated at the anterior
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superior spine. The abdominal muscles were divided in the full

extent of this incision until the peritoneum was reached, when
that structure with the contained intestines was lifted up off the

iliac and the lumbar fasciae. The ureter was raised with the

peritoneum. An excellent view of the external and common
iliac arteries was obtained, and the bleeding was slight and easily

controlled. By means of a helix-curve aneurysm needle the

common ihac artery was freed from a small amount of fat, and

a strong chromic gut ligature passed and securely tied. The

large wound was for the most part stitched up in layers^ but

the part in the loin was packed with iodoform gauze. The
patient stood the operation well, and made up rapidly for the

loss of blood.. Unfortunately, the wound suppurated; but this

was not wonderful, considering that there had been all along an

infection of the original wound, probably from septic material

carried in by the knife. This, however, materially delayed the

healing, and it was not until August 11 that he was dismissed

to the Convalescent Home,

"After leaving the wards he was only seen once by me, as

he found it impossible to come to the infirmary on week-days.

He was seen by one of my dressers, and also by my staff-nurse

fully six months after leaving us, and was then in full employ-

ment as an outside porter at the Glasgow Central Railway

Station. I understood his work to consist mainly in taking

commercial travellers' large sample boxes on a hand-barrow

about the town—a sufficiently trying and laborious occupation.

It is not too much, I think, to claim this not only as a 'recovery,'

but as a perfect cure."

26. (Group II.) Cranwell, D. I. Ligation of the right com-

mon iliac for aneurysm of the external iliac and femoral arteries.

Gangrene. Death. (Tratamiento de los aneurismos de la

iliaca externa. For el doctor Daniel J. Cranwell, Professor sup-

lente de cHnica quirurgica. Revista de la Cociedad Medica

Argentina, 1906, xiv, p. 388.)

Male, aged forty-eight years. Blennorrhagia at the age of

sixteen years. Alcoholic. Thirty years ago, after a walk, he



halsted: iliofemoral aneurysm 249

suffered with cramps in the right leg, which made him halt.

Later, a small tumor appeared in the right groin, which for fifteen

years grew slowly, and then more rapidly, until August, 1903,

w^hen he received a blow in the affected regions. Ever since then

the growth has increased and the leg has been swelHng. For

the past thirty years he has had intermittent pains in the lower

part of the thigh at the base of Scarpa's triangle and in the knee,

which were greater at night and with exercise.

Status. A very lean individual in bad general condition.

The thigh is flexed, abducted, and rotated outward. Occupying

the base of Scarpa's triangle and the right iHac fossa, there is

a tumor as large as the head of a child. Poupart's Hgament

indents the mass, the lower part of which, as big as an orange, is

somewhat drawn out in the course of the femoral vessels. The

skin over it is normal and not adherent to the underlying tumor.

The swelUng is soft and expands with pulsation. The thigh

and leg are edematous. Patient suffers excruciating pain in the

hip and inner part of the thigh. Motions of the joint are greatly

restricted because of the pain. He has numerous subcutaneous

lipomata and general arteriosclerosis.

Diagnosis. Aneurysm of the external iliac and femoral

arteries.

Operation. February 28, 1904 (?). Trendelenburg position,

median incision. Transperitoneal ligation of the right common

iliac just below the bifurcation of the aorta. Immediate cessation

of pulsation in the aneurysm.

March i. The leg was livid and without sensation from the

calf to the toes.

March 2. Gangrene of the leg. Amputation about the middle

of the thigh.

The patient's general condition improved for a time, but the

wound showed no tendency to heal. The arteries were rigid

and pulsated forcefully.

April 4. Sacral decubitus. Death.

27. (Group II.) Gillette, Wm. D. Ligation of the left com-

mon iliac artery for the cure of ischiadic aneurysm. The internal
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and external iliacs were also ligated and the sac dissected out and

tied off. Gangrene. (Annals of Surgery, 1908, p. 22.)

Patient, male, aged fifty-six years. Aneurysm of left sciatic

artery attributed to severe fall about seventeen months prior

to operation. The aneurysm extended so high toward the pelvis

that ligation of the afferent artery was not attempted. So

(April 22, 1905) the left internal iHac was tied near its origin.

The patient recovered uneventfully. Pulsation ceased in the

aneurysm, which rapidly diminished in size. For seven months

a cure was believed to have been effected. Then pulsation

reappeared in a small tumor at the original site of the aneurysm.

Patient did not consent to further operation until three months

later, when the aneurysm had greatly enlarged, although not

to its former dimensions, April 18, 1906. Dr. Gillette exposed

the pulsating tumor in the buttock, hoping to ligate the artery

leading to it, or to perform the Matas operation. Neither

procedure was feasible. The abdomen was then opened and,

as compression of the external iliac artery seemed to obliterate

the pulsation in the aneurysm, this artery was ligated. But on

re-examination of the tumor, it was found that the pulsation

had not been affected in the least. So the common iliac artery

was tied close to the aortic bifurcation. Then, through the

incision in the buttock, the sac of the aneurysm was freely opened

and tied off at the highest possible point.

On the third day signs of gangrene of the leg appeared, and

on the sixth day amputation was made at the juncture of the

upper and middle thirds of the leg. Sloughing of the flaps

necessitated amputation of the thigh. Recovery.

28. (Group II.) Halsted, W. S. Occlusion of the left common

iliac with an aluminum hand for aneurysm of the external iliac

and femoral arteries. Recovery. Aneurysm cured. (Case hitherto

unreported.)

M. R., German, aged forty-four years, was admitted to the

Johns Hopkins Hospital, December 28, 1908, complaining of

tumefaction and pain in the left groin.
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Story. Has always enjoyed good health. Believes that he

had malaria at some time. Contracted specific urethritis at

the age of twenty-two years, and at the same time a venereal

sore, which was accompanied by enlarged inguinal glands. Has

had no secondary manifestations of lues. Drinks two bottles

of beer daily; is otherwise temperate. About two and one-fourth

years ago patient, in falHng, was struck in the left groin with

the iron-bound edge of a barrel. He suffered no immediate

inconvenience from the trauma, but three months later felt a
''drawing" pain in the left groin and leg. This pain was specially

severe in the calf, and prevented him from doing much
walking.

Four or five months after the injury the leg began to swell.

About September, 1908, the pain ceased in the leg, but increased

in the groin, where it assumed a ''burning character." More
than one and a half years ago a lump in the groin was noticed.

This has been "getting larger" and tender, and patient has

observed that it pulsates. The burning pains in the swelling are

intensified by walking.

Status PrcBsens. Patient is well nourished and seems to be

robust. Examination of the eyes, ears, nose, mouth, chest, and

rectum reveals nothing abnormal. Radial and temporal arteries

slightly hard and tortuous. Pulse 90. Cicatrices in both groins.

In the left groin is a large, very tense pulsating mass, over which

the skin, edematous, reddish, and glistening, is tightly stretched.

The swelling extends laterally to the anterior superior spine of

the ihum, mesially to the midHne, upward to within 8 cm. of

the umbiHcus, and downward to a point 1 2 cm. below Poupart's

ligament. It measures 26 cm. in the transverse and 20 cm. in

the longitudinal diameter. It has forced the external ring

downward and the canal forward, so that the finger cannot

enter the former. The mass expands in all directions with the

pulsation, the heave from which is so strong that motion is

communicated to the penis and scrotum with each heart beat.

A loud systolic bruit is to be heard, and a thrill to be felt over

the tumor.
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The right foot is colder than the left. Pulsation in the

popliteal, posterior tibial, and dorsalis pedis arteries is not

perceivable. The left thigh at 20 cm. above the patella measures

51.5 cm., the right 47 cm.; the left calf 35 cm., the right 30.5 cm.

The veins and venules of the left limb are enlarged. Sensation

and motility are normal. White blood corpuscles, 8400. Hemo-

globin, 81 per cent. (Sahli).

There seems to be a delay of pulsation in the tumor of three-

hundredths of a second. The lower edge of the swelling is

abrupt and a little overhanging. The patient rests most com-

fortably with the thigh slightly flexed and abducted. There is

an apparent lengthening of 3 cm. of the left lower extremity.

The temperature was usually 0.5 of a degree (Fahr.) higher in

the left than in the right popliteal space.

Diagnosis. Aneurysm of the external iliac and femoral

arteries.

Operation. January 11, 1909. Application of a totally

occluding aluminum band to the left common iHac artery. The

patient was placed in the Trendelenburg position to compel

gravitation of the intestines toward the thorax. ^ A vertical

incision was made through the middle of the anterior sheath

of the rectus muscle. This muscle was then split near its inner

edge, and its external portion retracted outward. The posterior

sheath of this muscle, the fascia transversaHs, and the peritoneum

were divided about in the line of the incision through the anterior

sheath and skin.

It was my intention to ligate the external iliac artery if

possible. The upper side of the huge aneurysm presented a

vertical face which seemed to be almost flat, and the external

iliac artery lay at a great depth behind the aneurysm. A very

thick panniculus considerably increased the distance of the

artery from the skin. The vertical diameter of the aneurysm at

its upper edge was estimated at 12 cm. to 13 cm. We possessed

no retractors which could reach to the bottom of the wound, but

1 In operations upon the aorta of dogs this posture was found to be of

great service.
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by means of broad spatulae and the hand of an assistant, the

intestines, which had been carefully displaced upward and to

the right side, were kept easily out of the way.

The left ureter promptly came into view, and beneath it the

common iHac artery was recognized. This was readily isolated

by means of two long fine blunt dissectors, designed especially

for the dissection of deep arteries (i. e., the inferior thyroid).

The left common iliac being raised from its bed by two narrow

tapes, an armed band roller was passed under it in the usual

manner,^ and the band (6 mm. wide) curled by the instrument.

On releasing the traction pressure made on the artery by the

tapes, the expanded vessel not only completely filled the band,

but was constricted by it. A very slight additional rolling of

the band with the fingers sufficed to arrest the pulsation in the

aneurysm, but not altogether in the common iliac artery.

The thrill, however, which is observed with a certain amount of

partial occlusion of an artery had vanished. A Httle additional

rolling of the band—so little that I was not able to appreciate

with the fingers that a further constriction had been accomplished

—shut the pulse off completely from the artery, which assumed

a fiattish shape and the almost collapsed appearance character-

istic of empty arteries. The peritoneum, transversahs fascia,

and posterior sheath of the rectus were closed with a continuous

catgut suture, and the anterior sheath of this muscle in the same

manner. The subcutaneous fascia was stitched with interrupted

sutures of very fine silver wire. A continuous buried mattress

suture of strong silver wire was employed for the skin, because

considerable traction was necessary to bring its slightly inflamed

edges together over the tumor. Under such conditions catgut

is useless, and silk would prove a nuisance should suppuration

occur. Where there is tension of the skin the buried silver

wire suture has proved, in our experience, to be the best. The

wound was covered with silver foil.

Returned to the ward at 1.45 p.m., the patient's pulse was

100, his temperature 97°. There was no return of pulsation in

* Journal of Experimental Medicine, 1909, vol. xi, No. 2.
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the aneurysm. During the afternoon he was restless and com-

plained of pain in the left leg. The left foot seemed cooler than

the right, but was of good color, though the circulation was

somewhat impeded. There was no impairment of motion or

sensation.

3.20 P.M. The temperature in the popliteal space is 97.4° on

the left, 97.3° on the right side. At 6 p.m. the temperature of

the feet is relatively the same on both sides as at 3.20 p.m., but

in the popliteal space, and for a short distance down the leg,

it is a few tenths of a degree higher on the left than on the other

side.

Until midnight the color of the foot remained apparently

unchanged. Then there seemed to be a slightly bluish tinge of

the skin of the left foot, which remained for not more than two

hours. At no time did the patient observe any unusual sensations

in the foot, but he complained of excruciating pain in the left

leg between the knee and ankle, and in no other place. Some-

thing seemed to be ''bearing down on the bone, hard enough to

break it." Over a small area, about 3 cm. in width, on the inner

side of the calf of the left leg, the touch of the finger could not

be appreciated.

January 12, 8 a.m. The patient's condition is highly satis-

factory. The pain in the leg which persisted during the night

has almost vanished. The circulation in the left foot is improved.

Temperature in popliteal space 96.8° on the left, 96.4° on the

right side.

9 P.M. The swelHng in the limb is diminishing; the measure-

ments showing 2.5 cm. decrease in size at 10 cm. and 20 cm.

above the patella.

January 13. Patient passed a comfortable night, with very

little pain in the leg. The foot has remained warm and its color

good. There is little distention of the abdomen. At 8 a.m.,

temperature 99.4°, pulse 120, respiration 20. There is no per-

ceptible pulsation in the aneurysm or in the arteries below.

The tumor seems to be softer.

8 P.M. Temperature in popliteal space, right 98.2°, left 98°.
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January 14 Abdominal distention entirely relieved,

January 15. Aneurysmal mass seems flatter and softer.

There is no observable pulsation.

January 17. First dressing. The tense skin is reddened

along the greater part of the incision, about the middle of which

there is a gaping of nearly 4 cm. Patient says, ''I have never

felt better in my life."

January 20. The redness of the skin has about disappeared.

There has been no further separation of the edges of the wound,

the exudate from which is still serous. The swelling of the leg

continues to decrease. No pulsation in the aneurysm or arteries

of the extremity.

January 31. Aneurysmal mass measures 13.5 cm. by 15.5 cm.

Apparent lengthening of the left leg is 2 cm. (abduction).

February 8. Patient has been up in a chair for the past

three days. There has been no swelling of the leg incident to

its dependent posture. No pulsation in the tumor. The wound
is healed.

February 10. Patient walks without difficulty or discomfort.

There is no swelling of the foot.

February 12. SKght pain in call, relieved by massage.

Left foot and leg slightly cyanosed.

February 15, 1909. Sensation of entire leg normal, but at

the inner side of the thigh, just below the groin, there is an area

about 9 cm. long over which the patient is unable to distinguish

heat and cold accurately, or to appreciate the difference between

the lightly appHed point and the head of a pin. The tumor mass

is smaller, harder, more sharply circumscribed, and without

pulsation. Patient discharged.

January 19, 19 10, one year after the operation. Patient writes:

*'I am getting along splendidly, and the aneurysm has completely

left me. I sometimes experience a little pain in my left leg when
walking fast, otherwise can complain of nothing. Am very fat,

my weight being 180 pounds."

A photograph of the groin, received a few weeks later, shows

no trace of the aneurysm; only a broad vertical scar.
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April 4, 191 2, three and a quarter years after the operation.

Patient writes: ''In reply to your letter of the first, I will try

to explain how I am feeling. My left leg is a great deal weaker

than my right. I do not limp any. I cannot walk very much, as

I have pains in my left leg when I do any walking, and in case

it gets very cold. My present weight is 180 pounds. I have a

splendid appetite, and have not been ill since my return. All

traces of the aneurysm have disappeared, and it never worries

me the least bit.'^

29. (Group II.) Beckman, E. H. Partial occlusion by the

Nef clamps of the left common iliac artery, presumably for arterio-

venous fistula of the femoral artery and vein. (Communicated

to me by Dr. E. H. Beckman, Mayo Clinic, Rochester, Minn.,

March 6, 191 2.)

Dr. Beckman 's letter is as follows:

' ''Patient was a male, aged twenty-seven years, who had been

operated upon eleven years previously for osteomyelitis at the

lower end of the left femur. The surgeon told him that the artery

had been injured at the time of operation. He noticed a marked

thrill in the femoral artery. The osteomyelitis wound healed and

has given him no further trouble. Patient has had a marked

thrill and increased pulsation along the entire femoral artery,

and extending above Poupart's Hgament, from the time of his

operation, but he has been able to continue at work as a paper-

hanger. He consulted us because, for the past three months, he

had had increased pain and tenderness along the course of the

femoral artery. We found, upon operative examination, that

the femoral artery was dilated to about the size of an aorta

throughout its entire length, the dilatation extending above

Poupart's ligament. At our second operation, performed eleven

days after the first, we made an abdominal incision, and found

that the left common ihac artery looked like the extension of the

aorta, being dilated to the same size as the abdominal aorta.

1 Journal American Medical Association, August 26, 191 1, vol. Ivii, No. 9,

p. 700.
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The right common iliac artery looked like a small branch coming

from the main vessel.

''A Neff clamp was applied to the common iliac artery just

below the bifurcation of the aorta, tight enough to partially

occlude the former vessel, but not so tight as to arrest the

pulsation in the right femoral artery.

"It was thought that the patient also had a small tuberculous

abscess at the site of the old osteomyelitis. This presented in

the scar of his original operative wound about a week following

our first operation and was drained. The patient had several

chills, and ran a high temperature for twenty-four hours following

these chills, but otherwise made a good recovery.

''It has now been two months since the clamp was applied,

and the patient feels that he is very much improved. He has

returned home and will report to us from time to time."

30. (Group 11.) Judd, Edward S. Partial occlusion by the

Neff clamp of the right common iliac artery for aneurysm of the

external iliac. Death. (Communicated to me by Dr. Edward S.

Judd and Dr. B. F. McGrath, Mayo Clinic, Rochester, Minn.,

March 25, 1912.)

^'Case 61,582. Male, aged twenty-eight years. Examined at

the Mayo Clinic, November 27, 191 1.

^^Previous History. Ten years ago, pneumonia. Six years ago,

operation for right inguinal hernia.

^^Subjective Symptoms. For the past year the patient has felt

a throbbing sensation in the right side of the abdomen, about

two inches above the herm'al wound. Three weeks ago, and

occasionally since then, he has suffered from sharp pleuritic-

like pains in the same region on lifting. Otherwise feels

well.

^^Objective Signs. There is a pulsating mass in the lower

abdomen, slightly to the right side. A bruit is heard over the

mass. Pulsation of both femoral arteries is absent. The mass

pushes into the anterior wall of the rectum, low down. The

inguinal glands of both sides are enlarged. The right leg is

somewhat swollen. The lower abdominal veins are prominent.

Am Surg 17
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A scar resulting from the operation for right inguinal hernia is

present. X-ray negative; Wassermann, negative.

''Admitted to St. Mary's Hospital, December 6, 191 1, for

observation. Temperature and pulse normal to time of oper-

ation.

"operation. December 29, 191 1. A low abdominal exploratory

incision was made to the left of the midHne. An aneurysmal sac

occupied nearly the entire pelvis and bulged over the pelvic

brim, thereby obscuring its exact origin, but affording the

observation that it arose from the right side of the pelvis.

^'A long obHque incision was then made in the right loin,

exposing, but not opening, the peritoneum. The latter was

reflected, the aorta exposed, and the right common iliac artery

reached by the guidance of the pulsating wall of the aneurysmal

sac. The right ureter and the right common iliac vein were

isolated, pushed aside, and a Neff occlusion-clamp apphed to the

common ihac artery about one inch above the aneurysm. The

clamp was then gradually closed until but a faint pulsation of

the tumor was noted.

"Postoperative Course. The pulse was 130 for several hours

after the operation, and then varied between this and 162 until

the end. Vomiting for the first twenty-four hours. Severe

pain in the right leg. Pulsation of femorals absent. Color of

right leg good for two days. Died, January i, 191 2.

"Autopsy. (B. F. McGrath.) An incision to the left of the

midHne, 15 cm. long, is firmly closed with suture. This region

is bulging, and there is some ecchymosis about the suture line.

In the depth of the same incision is a considerable number of

clots, apparently the result of venous oozing. On the right

side is a closed oblique incision about 19. cm. long, passing in

front of the anteriorsuperior spine of the ilium; this incision

extends to, but not through, the peritoneum. The right lower

extremity is very much swollen. On the inner side of the thigh

there is venous thrombosis.

"Thorax. Lungs and pleural cavities, nothing noteworthy. The

heart is somewhat enlarged, otherwise it presents no changes.
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^^Abdomen. Liver, moderate degeneration. Kidneys, consider-

able acute nephritis. A tumor extends from the umbiHcus to

the left side of the pelvis and down to the right groin. A Neff

occlusion clamp is in position on the right common iliac artery

3 or 4 cm. from the bifurcation of the aorta. About 2.5 cm.

below the clamp the artery passes into the tumor, which proves

to be an aneurysm of the right iliac, its inferior extremity extend-

ing to about the beginning of the femoral artery. The left

pelvic portion of the tumor consists of a fist-sized fatty mass,

rather lightly attached to the aneurysmal sac. The aneurysm

contains dark clotted blood, which is partially organized, and

somewhat occludes the lumen.

''Within the artery and directly beneath the aneurysm is a

valve-like projection from the posterior wall of the vessel. The

lateral and anterior edges of the projection are thin and un-

attached, but in contact with the vascular wall. Its upper

surface is somewhat concave, and receives the lower end of the

organized blood clot. Its structure is of nearly cartilaginous

consistency, and the neighboring Hning of the vessel is roughened

and firm; sections from this area show principally dense fibrous

tissue.

"At the autopsy nothing was found to account for the patient 's

death. The operation was an extremely difficult one, and required

considerable time, and while the patient reacted fairly well, the

reaction was not complete. I think there is no possible chance

that the clamp could, even partially, have occluded the aorta.
'^

—E. S. Judd.

In the opinion of Dr. Judd the operation for hernia, six years

ago, was responsible for the aneurysm.

gangrene

In the 32 cases operated upon prior to i860, reported by

Stephen Smith, gangrene of the leg or foot occurred in five, or

15.6 per cent. But on study of the reports of these cases, I
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find that, probably, in only a single instance might the gangrene

be attributed to ligation of the common iliac. The cases are

as follows:

1. Group I. (No. 7, Smith.) G. W. F. Uhde, Braunschweig.

{Deutsche Klinik, No. i6, April, 1853.)

2. Group II. (No. 4, Smith.) M. Salomon, St. Petersburg.

(Zeitschrift f. d. Gesammte Medicin, Band 12, Heft 3, 1839.)

3. Group II. (No. 5, Smith.) James Syme. {Edinburgh

Medical and Surgical Journal, October, 1838.)

4. Group II. (No. II, Smith). A. J. Wedderburn, New
Orleans. {New Orleans Medical and Surgical Journal, May,

1852.)

5. Group III. (No. 4, Smith.) C. Th. Meier, New York.

{New York American Medical Gazette, May, 1859.)

Ad. I. Aneurysm of the left gluteal artery; rupture of the

internal iliac in attempt to ligate it; ligature of common iliac

artery. Death on fourth day after operation.

Autopsy. '' Internal iliac ruptured; indications of perito-

nitis, leg edematous, calf red, showing signs of approaching

gangrene."

In this case gangrene did not actually develop, notwith-

standing the fact that the patient died on the fourth day.

There were merely indications, and at the autopsy, of approach-

ing gangrene. Had the patient lived, even these ''signs" might

not have manifested themselves. Note that the internal iliac

artery was ruptured and npt ligated, and that five pounds of

blood were lost. At autopsy the tissues about the sac were

infiltrated with blood, and many pockets of blood were found in

the muscles. Even, therefore, had gangrene developed during

life, it would not have been attributable solely to the ligation

of the common iliac.

Ad. 2. Aneurysm of the left external iliac artery; ligature

of the common iliac. Recovery.

The aneurysm was traumatic,, caused by the kick of a horse.

It extended from four fingers' breadth above to the same dis-

tance below Poupart's ligament; in the region, therefore, in
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which important anastomotic vessels are located. The pul-

sation ceased and the tumor rapidly diminished in size after

the ligation of the common iliac, and the limb, which became

cool at first, regained its natural warmth. In this patient

nothing more than gangrenous eschars appeared on the foot

which subsequently healed. It is to be noted that the situation

of the aneurysm in this case was approximately the same as in

Wedderburn's (4), but in the former it may have been of the

sacculated variety.^

The case is reported in great detail by Salomon in the quaint

little Zeitschrift fur die Gesammte Medicin, sometimes referred

to as Oppenheim's Zeitschrift.

The patient died ten months after the operation from ''psoitis

rheumatica"—a suppurative inflammation in the course of the

psoas muscle on the affected side.

Very instructive are the findings at autopsy relative to the

collateral circulation after ligation of the common ihac. Salomon

injected the descending aorta with a wax mass.

The injected wax mass had passed into both lower extremities.

The arteria iliaca communis sinistra had been ligated about one-

half inch below the bifurcation of the aorta abdominalis, as was

proved by the obHterated and narrowed portion of the common
ihac; moreover, throughout its entire course, this artery was

converted into a ligamentous substance; into the arteria iliaca

externa sinistra some of the wax mass had been forced by way
of the arteria hypogastrica sinistra (left internal iliac). The

collateral circulation above the ligature had been carried on by

means of the greatly dilated lowest arteria lumbalis (ileolumbar)

,

whose branches communicated with those of the arteria circum-

flexa ilei sinistra. The left lower extremity received its arterial

blood principally through the branches of the arteria hypogastrica

sinistra, which communicated freely with those of the right side,

so that the injected mass by way of these had penetrated into

^ From Salomon's account of the postmortem examination, "Die Pulsader-

geschwulst hatte ihren Ursprung gleich oberhalb des Ligam. Poupartii genom-

men und sich auf-und abwarts verbreitet."
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the vessels of the left thigh; the arteria femoralis was filled with

wax to about two inches below Poupart's ligament. The arteria

ihaca communis, iliaca externa, and hypogastrica of the right

side were greatly dilated. In the left thigh the branches of the

obturator and ischiadic arteries were particularly enlarged.

These observations of Salomon's are instructive in that they

demonstrate the importance of the obturator and ischiadic

arteries, of the anastomoses between the internal ihac arteries

of the two sides, and between the circumflex ihac and ilio-

lumbar arteries of the same side. No mention is made of the

condition of the deep epigastric artery.

Ad. 3. Aneurysm of the right external iliac artery. Mortifi-

cation of the limb and, subsequently, ligation of the common iliac

artery.

Here the gangrene preceded the operation and almost neces-

sarily increased in extent after it.

Ad. 4. Aneurysm of the left femoral and external iliac artery.

Ligation of the common iliac.

Severe hemorrhage during the operation and death on the

fourth day. Gangrene below the knee on the second day;

extended to the hip on the fourth day. Pulsation ceased in

the aneurysm.

This was an aneurysm which, perhaps, gave off all the im-

portant, anastomotic branches—the epigastric, circumflex ihac,

profunda, internal and external circumflex arteries—above and

below Poupart's ligament.

The great loss of blood during the operation may have

enfeebled the patient to an extreme degree and predisposed to

the gangrene, which was too great in extent to be conceived of

as due solely to occlusion of the common ihac.

The original account of this case, which was reported under

the heading ^'Editorial"
—

''City Intelligence," is meagre, and

was, presumably, not written by the operator, Wedderburn.

As to the findings at autopsy, nothing is said of the condition

of the branches of the external iliac and femoral arteries, nor is

the precise extent of the aneurysm given. In the account of
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the operation it is mentioned that the aneurysm extended to

within one or two inches of the bifurcation of the primitive

iliac artery.

Probably there was extensive thrombosis of veins and arteries

;

and, as I have said, it is likely that all the arteries important

for the anastomotic circulation opened into the aneurysmal

sac and became obHterated after the ligation. It is an established

fact that the life of the limb may be imperilled by the cure,

per se, of an aneurysm.

Ad. 5. Patient, aged fifty-nine years. Immense osteo-

aneurysm of the pelvis, gluteal region, and femur. Ligation of

the common .iliac.

Second day, discoloration of the wound and thigh; third day,

increasing discoloration; fourth day, wound dark and neighbor-

ing parts inflamed; toes and sole of foot black; gangrene con-

tinued to the hip. Gangrene appeared first about the wound.

At autopsy, peritonitis was found. In this case it would not

be justifiable to assume that the ligation of the common iliac

artery was alone responsible for the gangrene.

Only in Case 2, therefore, might it be reasonably supposed

that the ligation of the artery was the sole cause of the gangrene

;

and in this patient there were merely eschars, which healed

without surgical interference. It is to be borne in mind that the

wounds in all of these cases were infected.

To Stephen Smith's 32 cases (from 1827 to i860) KiimmeP

adds 15 from the septic era.

To Group I, 3 cases, from 1863 to 1865 (Nos. 13, 14, and 15).

In none of these was there gangrene. In Case 14 amputation

femoris was done before the ligation of the common iliac,

and hence it is not pertinent to the subject under considera-

tion.

To Group II, 12 cases,2 from 1861 to 1875 (Nos. 35, 36, 37,

38, 39, 40, 41, 42, 43, 44, 45, 46). In only two of these (Cases

39 and 41) is mention made of gangrene.

1 Archiv f. klin. Chir., 1884, p. 66.

2 Consult original article for Cases 57, 58, 59, 60, 61, 62, in K.'s appendix.
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Ad. 39. Hargrave.^ Arteriovenous aneurysm of the external

iliac vessels. Ligature of the common iliac artery.

A large pulsating tumor of the left iliac fossa which had

been treated in vain by digital and instrumental compression.

On the twenty-ninth day after operation dry gangrene of the

foot began. On the forty-fifth day all the toes were mummified.

The gangrene extended, and the extremity became edematous,

as high as the hip-joint. On the sixty-seventh day large pelvic

abscesses were opened on both sides, and great quantities of

foul-smelling pus evacuated. Arterial hemorrhage from the

right abscess on the seventy-first day. On the seventy-third

day recurrence of the hemorrhage and death.

Note that the aneurysm was of the arteriovenous variety

and probably included the epigastric and circumflex and ihac

vessels, that there was very extensive suppuration in the pelvis,

and that gangrene did not begin until the twenty-ninth day.

Ad. 41. Maunder.2 Ligation of the common iliac artery for

aneurysm of the right external iliac. Death on the sixtieth day

from gangrene of the corresponding extremity.

The common iliac vein was obliterated.

From the years between 1875 and 1884 Kiimmel reports only

4 cases (all antiseptically treated) of ligation of the common
iliac artery, two being his own. Gangrene occurred in three

(75 per cent.) of these cases.

1. Group I. No. 16, Kiimmel. (Archiv f. klinische Chirurgie,

1884, p. 67.)

2. Group II. No. 47, C. M. Richter. (Pacific Medical and

Surgical Journal, 1881, p. 505.)

3. Group II. No. 48, Nicoladoni. (Sulzenbacher, Wiener

Med. Fresse, 1882, Nos. 7 to 9).

4. Group II. No. 56, Kiimmel. (Loc. cit.)

Ad. I. Hemorrhage from erosion of the femoral artery, follow-

ing operation for buboes, and diphtheritic infection of the wound.

The femoral artery was ligated three times, the external iliac artery

1 Dublin Medical Press, 1865, vol. ii.

2 Medical Times and Gazette, October, 1867 (Maundner).
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twice, and ultimately the profunda and circumflex arteries. Gan-

grene of the leg. Amputation. Recovery.

Not only were all of the above vessels ligated, in addition to

the common iliac, but the patient's vitality had been greatly

lowered by repeated and excessive hemorrhages. Gangrene

beginning in the foot on the day after the ligation of the pro-

funda and the third ligation of the femoral (twelve days after

the ligation of the common iliac) had extended more than half-

way up the leg on the third day. In this case certainly the

Hgation of the common iliac artery was not alone responsible

for the gangrene.

Ad. 2. Aneurysm of the external iliac. Ligature of the com-

mon iliac. Gangrene of the leg. Recovery.

The aneurysm, as large as the head of a child, was non-

pulsating. The leg of the affected side was twice the size of

the other. Ligation of the common iUac was undertaken because

gangrene was beginning and the aneurysm was increasing in

size. Note that the gangrene antedated the operation.

Ad. 4. Aneurysm of ^ the inguinal region and of the calf of

the leg. Bursting of the latter aneurysm. Ligation of the external

iliac. Subsequent hemorrhage. Ligation of the common iliac.

Death in twelve hours.

Gangrene of the calf of the leg in the infiltrated tissues along

the ruptured aneurysm occurred before the ligation of the

common iliac artery. In not one of the three cases, therefore,

was uncomplicated ligation of the common iliac artery responsible

for the gangrene.

For the nine years from 1884, the date of Kiimmel's paper,

to 1903, the year of his own communication, Dreist was able

to add only 6 cases to Groups I and II, none to Group III.

One of these (Trendelenburg's) died of hemorrhage three hours

after the operation. In two (Christel's and v. Varendorrf's)

of the remaining five gangrene occurred (40 per cent.), but it

was not due, primarily, to ligation of the common iliac in either

case.

I. Group I. (No. 3, Christel, 1901, loc. cit., p. 6.)



266 halsted: iliofemoral aneurysm

2. Group II. (No. 5, v. Varendorrf, 1898. Dissertation,

Marburg, 1899.)

Ad. I. Spurious aneurysm, presumably of the femoral artery,

caused by splinter of iron. Ligation of the left common iliac

artery. Gangrene of leg. Recovery.

Greatly emaciated patient; pulse, 126 to 130; temperature,

34.7 °C. Left thigh tremendously swollen, the tumefaction

extending from knee to navel. In the course of the operation

the external iliac was twice ligated. The epigastric artery

which was given off from the external iliac between the two

ligatures was also ligated. Finally a ligature was placed on

the common iliac artery; and as further peril to the circulation of

the leg there was deep suppuration of the edematous thigh.

To attribute the gangrene in this case to ligation of the common
iliac would be unreasonable."

Ad. 2. Injuries and aneurysms of the gluteal and sciatic arte-

ries. Ligation of the left common iliac artery. Gangrene. Death.

Woman, aged sixty-six years. Pulsating tumor as large as a

child's head in the left ischiadic region. Attempt made by the

operator to ligate all the vessels contributing to the aneurysm

and to extirpate the sac (Philagrius) . Accidental tearing of the

sac. Ligation of the internal iliac artery, which proved to be

the seat of a fusiform aneurysm. Immediately upon discovery

of this, ligation of the common iliac artery, which, in turn,

presented several small, fusiform dilatations of its calcified wall.

Extirpation of the sac and of two-thirds of the imbedded sciatic

nerve. Tamponade. On the second day, gangrene of the entire

leg. On the fourth day, death. The Hgation of the common
ihac was, accordingly, only one of the several factors which

contributed to the gangrene.

In Kiimmel's collection (1884), only four cases in Groups I

and II are from antiseptic times (Nos. 2, 3, 5, and 7). As I

have said, in three of these (two of them his own) gangrene

occurred, but in two of the three the gangrene had manifested

itself before the ligation of the common iliac. The number of

his cases is too small for statistical purposes.
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For Groups I and II in the antiseptic era, Dreist, 1903 {loc.

cit), collected 10 cases—five for each group. Five of these had

gangrene. Hence he concludes that ''the chief danger" from

ligation of the common iliac artery "is still today the gangrene

which results in its consequence."

Gillette in 1908 {loc. cit) could add only one case (Martin's)

beside his own to the collection made by Dreist in 1903. He
makes the statement that "gangrene of the leg has occurred

in the last 21 cases seven times, or in 33 J per cent."

Matas, in a masterly article of 333 pages on the "Surgery

of the Vascular System" (Keen's Surgery, 1909, vol. v, p. 337),

writing of ligation of the common iliac artery, says that "in the

21 operations done since 1880, presumably with antiseptic pre-

cautions, gangrene occurred seven times, or in 33.33 per cent."

Gillette and Matas must have included in their calculations

ligations of the common iliac artery performed with objects

in view other than the arrest of hemorrhage and the cure of

aneurysm, cases complicated, some of them, by desperate oper-

ations, such as disarticulatio inter-ilio-abdominaUs, and which

belong to the Groups III and IV of Stephen Smith.

In the 30 cases (Groups I and II) of hgation of the common
iliac artery, published since 1880, and collected in this paper,

gangrene has occurred twelve times, or in 40 per cent.

Two of the 12 cases (Nos. i^ and 5) can be excluded, because

the gangrene had manifested itself before the ligation of the

common iliac was undertaken.

In one (No. 9) signs of gangrene ("blue spots") appeared

on the fourth day when the patient, aged and exsanguinated,

was almost moribund. She died the following day. In this

case the sac of a sciatic aneurysm had been excised.

In Case 4 the gangrene, which consisted in the casting off

of sloughs, was confined to the operative wound and its environs,

and was due to an intense local infection. There was no gangrene

of the foot or leg.

Perhaps the most striking instance in the literature of the

* These and the following numbers refer to Table B of the complete article.



268 halsted: iliofemoral aneurysm

extent to which the main arteries may be tied without manifest

disturbance of the circulation of the Hmb is furnished by a

case of Kiimmel's. In this patient, who was exsanguinated by

terrific hemorrhage almost to the point of death, there were

ligated the common iliac, the deep epigastric, and the circumflex

iliac, the external iliac twice, and the femoral three times, and

all without the production of signs of gangrene. It was not

until eleven days after the Hgation of the common iliac and when

three vessels in the neighborhood of the profunda femoris had

been tied, that gangrene supervened.

Gouley's case, No. 6, although not published until 1885, was

operated upon in 1871, in the highly septic times. The patient

died of infection on the twenty-first day, the gangrene mani-

festing itself not until forty-eight hours before death.

In No. 7, the case of Thomas Smith, there were, as compli-

cations resulting from infection, thrombosis of the external iliac,

femoral, and profunda veins, and of the internal iHac, femoral,

and profunda arteries. The aneurysm involved the femoral

as well as the external iliac artery and was of the fusiform variety.

I should think that, in this locality, ligation of the common
iHac for the obhteration of a fusiform aneurysm might be more

likely to be followed by gangrene than if performed for the cure

of a sacculated aneurysm, because from the fusiform variety

the deep epigastric, the circumflex iliac, and the profunda arteries

are given off, which they may not be in the case of the sacculated

or spurious varieties {vide, also, Cranwell's case. No. 11).

In Meyer's case. No. 8 (ligation of the external and both of

the internal iliac arteries), infection and hemorrhage should be

regarded as factors contributing to the gangrene which involved

only the toes, and these only in part.

No. 10, Christel. In this instance it is clear that the compH-

cations must have been largely influential in the production of

gangrene. Profuse hemorrhage occurred in the course of the

operation. The external iHac artery was ligated both above

and below the origin of the deep epigastric and circumflex iHac

arteries, the latter of these being independently tied. There
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was extensive extravasation of blood, the thigh was enormously

swollen and the tissues infected. The aneurysm was of the femoral

artery and probably involved the profunda.

No. 12. Gillette ligated the internal and external iliac

arteries as well as the parent stem, and excised an aneurysm of

the sciatic.

In 10 of the 12 cases, therefore, it would be unfair, indeed

absurd, to attribute the gangrene to the ligation of the common
ihac artery.

The cases of Lange and Cranwell remain to be considered.

In one of these, Lange's (No. 2), there seems to have been no

complication, and we must assign as cause for the gangrene the

ligation of the common iliac artery. The gangrene was, however,

very trivial, involving, as it did, only the skin of the great toes.

The situation of the aneurysm may have been a factor in

the determination of the gangrene. It involved the femoral

as well as the external ihac arteries.

Cranwell's case (No. 11) is the only one known to me oper-

ated upon in antiseptic times, ^ in which significant gangrene has

occurred after ligation of the common iliac artery not compli-

cated by other factors contributing to the serious disturbance

of the circulation in the limb. The publication is in Spanish.

The case seems to be fully reported and well presented, and I

have no reason for believing that there is anything to be read

between the lines. As stated in the text and shown in a semi-

diagrammatic illustration, the internal iliac artery was com-

pressed, possibly occluded, by the aneurysm, which involved

not only the entire external iliac but also the femoral artery.

It was noted before operation that the thigh and leg were

edematous, that there was general arteriosclerosis, and that the

patient's condition was bad. The aneurysm had existed for

fifteen and perhaps for thirty years. Attacks of cramps in the

limb of the affected side, severe enough to prevent locomotion,

had been present for thirty years (conf. abstract).

^ Antiseptic precautions were presumably observed.
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The case is a remarkable one, but must nevertheless be ac-

cepted for the present as furnishing an instance of the production

of gangrene from ligation of the common iliac artery.

Granting that in the case of Lange and Cranwell the ligation

of the artery was solely responsible for the gangrene, we have

only two such cases in the thirty of my collection, a percentage

of six and six-tenths.

If it should appear later that Cranwell's case might, for

unascertained reasons, be excluded, the percentage would, of

course, be three and three-tenths, and the sum total of gangrene

the cutaneous necrosis of one toe.

the anastomotic circulation

It would involve much labor to determine what the actual

danger of gangrene is from ligation of the various arteries. The
factors contributing to the gangrene in each reported case would

have to be duly considered.

The percentages have been computed by many authors, and

although between the minimum and maximum estimates there

may be great variation, there seems to be little doubt as to the

relative frequency with which gangrene has manifested itself

after ligation of one as compared with another of the principal

vessels of the extremities.

There is abundant evidence in support of the view that, in

a general way, the larger the artery, or the nearer it is to the

heart, the less the impairment of the circulation attending its

ligation. The subclavian, for example, may be tied quite with-

out fear of gangrene, whereas from ligation of the axillary

artery the circulation of the extremity is somewhat endangered,

but not so much as from ligation of the brachial.

Peripheral gangrene has not been observed in consequence

of ligation of the aorta. It may occur after ligation of the com-

mon iliac, has occurred much more frequently after ligation of

the external iliac, and has followed ligation of the popKteal

artery in a considerable percentage of the cases.
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Kiimmel, offering the generally accepted explanation of the

imperfect law, writes:

''It seems, naturally within certain limits, that the nearer the

ligated vessel is to the central organ of the circulation, the easier

it is for the collateral routes, hy means of the increased pressure

from the heart, to develop; this certainly seems to hold true

of the vessel which we are considering (common iliac).

''Astonishing as it may seem, it nevertheless appears to be a

fact, as already stated, that the ligation of the common iliac

less endangers the vitaHty of the lower extremity, and makes

easier the establishment of the collateral circulation than does

the ligation of a peripheral vessel, for example, the external ihac.

"I do not hesitate, therefore, in the case of aneurysms of the

external ihac and high femoral arteries, to express a preference

for the hgation of the common ihac, even when Hgation of the

external ihac is possible, for, thereby, the definite cure of the

aneurysm seems to be more certain of accomplishment, and

the life of the limb is less endangered."

Surely one would not, with the hope of diminishing the

danger of gangrene and in order to produce a condition equiva-

lent to the tying off of the parent trunk, Hgate the internal

ihac after hgation of the external ihac had been made. Liga-

tion of the common ihac is not, of course, equivalent to hgation

of the external and internal iliacs, unless one or the other of

these branches is obturated at a lower point, as by aneurysm; or

unless they are ligated so close to the parent stem that no blood

can pass from one to the other over the spur of bifurcation.

May it not be, inasmuch as in the cure (spontaneous or

operative), per se, of certain aneurysms there lies danger to

the hfe of the limb, that the particular situation of the aneurysm

may be an important factor in the determination of gangrene,

and that, for example, the aneurysms for the cure of which

ligation of the common ihac has generally been done are less

hkely to impair the vitahty of the hmb than are the aneurysms

for which ligation of the external iliac has usually been under-

taken? >
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The obliteration by any method of ilio-femoral aneurysms

giving off the deep epigastric, circumflex iHac, and profunda

arteries might well be followed by impairment more or less

serious of the circulation of the foot and leg, whereas the cure

of an aneurysm of the external iliac artery terminating above

the origin of one or more of these branches should not be attended

with equal consequence.

As shown by Porta/ Pirogoff,^ and Kast,^ and as observed

by myself, the epigastric and circumflex arteries are of great

importance in the estabhshment of the coflateral circulation

after ligation of the abdominal aorta. Salomon and Czerny

have emphasized the great dilatation of the internal iliac and

its branches after ligation of the common iliacs artery. The

anastomoses between the two internal ihac are very free and

numerous, and through these the blood reaches the femoral

artery chiefly by way of the profunda. I have already called

attention to the interesting fact that in Kiimmel's case the

circulation of the limb remained good until the profunda and

its circumflex branches were occluded, although the common
iliac, the external ihac (twice), and the femoral (three times)

had previously been ligated.

We find additional demonstration of the importance of the

anastomoses between the internal iliac arteries of the two sides

after ligation of the common iliac in the two cases of our collec-

tion in which the sac of an aneurysm in the gluteal region

was excised. In both of these gangrene supervened.

Ligation in continuity should rarely be resorted to, for when

branches are given off between the sac and the ligature, the cir-

culation of the limb is more impaired than by ligation, tangential

to the sac, and for the reason that the artery becomes obstructed

in two places, at the site of the ligation and of the aneurysm.

1 Delia Alterazioni Patologiche Delia Arterie Per La Ligatura E La Torsione.

Esperienze Ed Osservazioni Di Liugi Porta. Milano, 1845.

2 Pirogoff. Journal der Chir. und Augenheilkunde. v. Walter und v.

Grafe, 1838, Band xxvii.

3 Kast. Deutsche Zeitsch. f. Chir., Band xii, S. 405.



halsted: iliofemoral aneurysm 273

partial occlusion

It may be asked, ''What is to be gained by partial occlusion

of the common iliac, if its object is the cure of the aneurysm

and obhteration of the arteries given off from the sac?" The

reply is that with the partial occlusion of the parent trunk,

the direct circulation through the internal iliac is not obturated.

I believe, however, that the common iliac artery, partially oc-

cluded by a metal band, will ultimately become completely

obstructed. My experiments on the aorta of dogs afford ample

proof for the belief that even a small direct stream is of great

value. Thus a considerable mortality attended the complete

occlusion of the aorta in dogs, whereas with partial obstruction

by the metal band, death rarely occurred. In man, I have

in four instances had the opportunity to observe the effect of

partial occlusion of the aorta. In no case were disquieting

symptoms manifested, although in one patient the femoral

pulse was obhterated by the partial obstruction and reappeared

only on agitation or exertion.

These results are in striking contrast with those consequent

to Hgation of the aorta.

A fusiform aneurysm of the aorta was so greatly reduced in

size by partial occlusion with the metal band that rehef from

the symptoms was obtained and the aneurysm was believed to

have been almost cured. But the patient died in six weeks from

a sudden hemorrhage, due probably to atrophy of the diseased

arterial wall and the cutting through of the band.

A band was appHed one and a half years ago to a greatly

dilated vein proximal to an arteriovenous fistula, which had

been painstakingly explored in the hope that the opening

might be closed without obliteration of either the vein or the

artery. The patient, an old man, with advanced arterio-

sclerosis, has recently sent me word by his physician. Dr. Fox,

of Greenville, Tenn., that his condition is greatly improved

by the operation.

The partially occluding metal band has already been applied

Am Siirg 18
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by me in man to all of the principal arteries, to the aorta four

times, innominate once, subclavian twice, carotid many times;

femoral three times, popliteal once— and without accident

except in the aortic case referred to above, which will probably

be reported later by the eminent director of a European cHnic.

The partial occlusion, with a metal band, of an artery other

than the aorta, must, ultimately, it seems to me, bring about

total obliteration of its lumen. Occasionally the aorta becomes

converted, under the band, into a sohd fibrous cord. This has

occurred thus far only in cases in which the vessel was almost

completely occluded.

But I have been constantly apprehensive lest, in the case of

the aorta, the wall might ultimately give way, atrophying slowly

but surely, under the pressure exerted by the constricting metal.

As our laboratory for experimental surgery is closed during the

summer, it has not been feasible for me to observe the ultimate

effect of a partially occluding band upon the aorta for a period

longer than seven and one-half months. In many instances,

however, I have noted a thinning of the aortic wall under the

band, and in some the attenuation has been so great that I could

foresee no outcome other than perforation of the wall of the

artery.

In total occlusion of the artery the band in three animals

was found embedded in a strong, fibrous capsule continuous

above and below with the arterial wall. In this manner hemor-

rhage was prevented, notwithstanding the fact that the aorta

as well as the fibrous capsule were patulous throughout. The

band was, however, so snugly embraced by the surrounding

cyHnder of fibrous tissue that little, if any, blood could pass

between the two.

But in the cases of partial occlusion of the aorta no such

fibrous capsule was forming, and for the reason, undoubtedly,

that there was no occasion for its formation. The occasion

would, probably, come sooner or later, and perhaps, altogether

without warning, or too quickly for efficient response from the

surrounding tissues.
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Hence, if a partially obstructing metal band is applied to

the aorta, it would seem that some further operative procedure

must usually be contemplated, even if the aneurysm should

be apparently cured. It might consist in partial occlusion of

both common iliac arteries (this might be done as part of the

original operation), and later of complete occlusion of the aorta,

by bands or possibly ligatures, both above and below the original

band. In the cases in which it may be ventured to close the

aorta almost completely, the fibrous-cord formation might be

hoped for, and the omission of a second operation justified.

We noted further in our experiments that the aorta of dogs

after having been totally occluded by silk hgature may again

become patulous. This restoration of lumen is brought about

by the cutting through of the Hgature, and has usually been

accompanied by the formation of a diaphragm of greater or

less extent.^ Similar observations have been made upon the

human subject after the ligation of large arteries (innominate,

subclavian, femoral).

Acting on this hint given by nature, I tested last winter

on thirteen dogs the effect of partially occluding Hgatures

of fine silk, placed one above the other on the aorta, hoping

that we might obtain a series of superimposed diaphragms

which, if sufficient in number and extent, might sufficiently

obturate the aorta to bring about the cure of an aneurysm.

But these partially occluding ligatures of very fine silk, not

only produced no diaphragms, but gave rise in two of the thirteen

dogs to fatal hemorrhage.

From the totally occluding, crushing, coarse, silk ligature in

dogs, I have seen no case of hemorrhage. Was, then, the fineness

of the silk or the incompleteness of the occlusion responsible

for the bleeding? Or were both concerned in bringing about the

result?

We are now testing the behavior of organizable tissues used

as bands to constrict the aorta. Spiral strips and cuffs cut from

the fresh aorta of one dog are wound about the aorta of others.

* Jour, of Exp. Aled., 1909, vol. xi, No. i.
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I should expect, however, that tissues capable of organization

under such circumstances would be stretched^ by the dilating

force of the aortic pulse. Should they serve their purpose for

1 June 3, 1912. Since going to press, one of two dogs operated upon April

29, for the purpose of testing the effect of cuffs and of spiral strips of the fresh

aorta of one dog wound about and constricting the aorta of others, we exam-

ined today under ether, and to our delight and surprise found that the aortic

cuff which had been used in this experiment seemed to be completely organized

and had not, apparently, stretched in the least. The aortic pulse immediately

above the constricting cuff was forcible; just below the cuff it was feeble

but countable, and at this point a barely perceptible thrill was appreciable.

The left femoral pulse could with difficulty be felt and counted by Dr. Goetsch,

who, with Dr. Jacobson, assisted me in making the examination, but on the

right side (smaller artery) it was questionable whether or not the pulse could

be appreciated with the finger. Having clamped all the aortic branches up
to the band, it was noted on removal of the clamp from one of the common
iliac arteries that the blood trickled feebly and with barely perceptible pul-

sation from the open end of the vessel. On dissecting the aorta after removal-

from the body it was ascertained that the ciiff which seemed, as it were,

welded to it, had not stretched or become thinned or altered in appearance.

A fine probe passed into the aorta was snugly embraced at the site of the cuff.

The artery was split open at both ends up to the cuff and the fine opening

and characteristic wrinkling of the constricted vessel noted. There was

almost no reaction about the cuff which seemed to be organized. Even its

free flaps had retained their original dimensions.

Another dog, operated upon on the same day and in the same manner,

except that a spiral strip of aorta instead of a cuff was used for the band,

died^ about three weeks after the operation. In this instance the aorta

had been almost completely occluded by the, spiral band, the turns of which

had been held by three fine silk sutures, two applied at the pointed ends of

the spiral strip and one near its middle. Dr. Jacobson, who kindly took charge

of the dogs after operation, removed the specimen which I have just examined

The findings were precisely the same as in the first case. The weld-like band

had not stretched, and the aorta on being split longitudinally was seen to be

greatly wrinkled and almost occluded at the site of the seemingly organized

spiral strip. There was no adhesion between the folded intimal surfaces

which had been so firmly held in contact.

Thus, perhaps at last, a safe and reliable method for occluding the aorta

has been found, and an interesting and promising field for investigation

opened.

Fresh tissues of other kind may serve the purpose quite as well as the aortic

cuffs or strips. This remains to be determined. We await the findings of

the histological examination of the specimens with much interest.

In similar manner, with bands of fresh tissue, partial and complete obstruc-

tion and isolation of the intestines might be produced.

1 The cause of death was possibly distemper.
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a time, enough might possibly be accomplished to enable one

at a subsequent operation to produce complete occlusion in

some other way.

Lateral excision of a piece of the aortic wall and suture of

the defect might easily be accompKshed experimentally, but in

the presence of aneurysm this would, I fear, rarely be feasible;

for the aneurysm usually occupies so much space that there is

not sufficient room above it—for example, between it and the

renal arteries—for the carrying out of any such measure.

Ordinarily it would be difficult to obtain more than room

enough for the application of a band.

FUNCTION

Unfortunately there are not sufficient data to enable me to

formulate conclusions as to the ultimate usefulness of the limb

after ligation of the common iliac.

Seven of the 32 cases tabulated by Stephen Smith recovered.

One of these (Guthrie) belongs to Group III. Of the remaining

6 cases, one (Deguise) is in Group I, five (Mott, Salomon, Peace,

Hey, Garviso) are in Group II.

Deguise's patient left the hospital in five weeks. There

is no note of subsequent observation. For the study of function

this case might be considered under Group II, for the operation

which resulted in the Hgation of the common iliac was under-

taken for the cure of an inguinal aneurysm. It was only in

the course of the operation that hemorrhage necessitating the

ligation of the common iliac occurred. (Vide, Amer. Jour. Med.

Set., October, 1841, p. 475.) If this case were transferred to

Group II, the mortality for ligation of the common ihac prior

to i860, would be 100 instead of 91 per cent.

Mott's patient, observed three and one-half months, stated

at the end of this period that his leg was as strong as the other.

While the memories of the agonizing pains suffered before the

operation were still vivid, it is supposable that he might in

his joy at being relieved of his torture and in his desire to
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emphasize his gratitude to his deliverer have overestimated the

relative usefulness of the Hmb.

It will be observed that my patient, operated upon three

and a half years ago, wrote enthusiastically of the result a year

after being cured, but now realizes that he is considerably

incapacitated. Salomon's patient died ten months after the

operation from a suppurative inflammation in the course of the

psoas muscle on the affected side. It is stated that the patient

of Peace was able to provide for his family, pursuing the arduous

occupation of loading boats with stones. But about fourteen

months after the operation a small, soft, non-pulsating tumor

appeared at the site of the aneurysm. Perforation of the skin

and hemorrhage took place in a few days, and in eleven days

thereafter he died.

Nothing is known of the cases of Hey and Garviso after

leaving the hospital.

Klimmel adds to Smith's Hst two cases of cure between i860

and 1880 (McKinlay's, Group I, and Cock's, Group II).

McKinlay's case is not pertinent for the study of function,

for the thigh was amputated. In Cock's case there is a note

that when seen "a few months after leaving the hospital there

were no untoward symptoms," and that he resumed his occu-

pation.

Hence for the septic period only one case (Peace, fourteen

months) was observed long enough to be considered in estimating

the usefulness of the Hmb.

Of the 30 cases of the antiseptic period, fourteen died. Of

the remaining sixteen, seven had gangrene. Of the nine with-

out gangrene (and these, of course, are the only ones to be

considered under the heading of function) there is in two (Lucas

and Stevenson) no record of observation after the discharge

from the hospital. In one (Kiister) the operation was performed

in a patient incapacitated by elephantiasis. Of the others,

Beckman's was observed for two months (''improved"), Martin's

for two and one-third months ("could walk about slowly"),

McBurney's for three months (''weakness in left leg").
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At the end of six months, Jameson's patient walked with

difficulty. The hip and knee were flexed.

Clark's patient, observed for nine months, worked as a porter,

wheeHng a barrow about a railroad station.

My patient is still under observation, three and one-quarter

years since the operation. April 4, 191 2, he wrote me: ''My left

leg is a great deal weaker than my right. I cannot walk very

much, as I have pain in my left leg when I do any walking and

in case it gets very cold. My present weight is 180 pounds. I

have a splendid appetite and have not been ill since my return.

All traces of the aneurysm have disappeared and it never worries

me the least bit."

mortality

Stephen Smith in reviewing the result in the cases of his first

group writes:

''Of II cases, ten were fatal, one recovered, being a mortality

of nearly 91 per cent. The success of this operation upon the

primitive iliac artery for the causes above assigned, presents a

striking contrast with the operation upon the external iliac for

the same class of diseases and accidents. Of 14 cases of dehga-

tion of the external iliac artery for the arrest of hemorrhage, I

find that eleven were successful and three fatal, the mortality

about 2i| per cent."

Concerning Group II, he remarks:

"A just appreciation of the results of these 15 cases would give

the following conclusions: Recoveries, five; permanently cured,

one (Mott); temporarily, two (Salomon, Peace); unknown, two

(Hey, Garviso); died, ten; fault of ligature, one (Crampton);

condition of patient most unfavorable at time of operation, two

(Syme, Van Buren); intercurrent disease unconnected with

operation, one (Stone) ; connected with operation, three (Stevens,

Jones, Wedderburn) ; local disease due to operation, one (Stephen

Smith) ; cause of sinking and death uncertain, one (Goldsmith)

;

attributed to operation, one (Lyon).
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"The results of the operation of deligation of the common
ihac artery for aneurysm, as compared with the same operation

upon the external ihac, is worthy of notice. In 95 cases, which

I have examined, of Kgation of the latter artery for aneurysm,

69 recovered and 26 died, being a mortahty of about 27 per cent.,

or less than half the mortahty of the same operation for the

same disease when performed upon the common trunk. The
cause of death in 11 cases, or nearly one-half, of ligation of the

external iliac for aneurysm was mortification of the limb,

presenting a striking contrast with the same operation upon

the primitive ihac, in which there was but one instance in 8

cases."

Dreist collected 52 cases from the septic era; 17 of these are

in Group I; 14 died; mortality 82.35 per cent.: 35 are in Group
II; 26 died; mortahty 74.29 per cent. From the antiseptic

era (since 1880) he coUected 10 cases; 5 in Group I, with three

deaths; mortahty 60 per cent.; 5 in Group II, with three deaths;

mortahty 60 per cent.

I have compiled for the hundred years from 1812 to 1912

(Groups I and II) 76 cases of hgation of the common ihac.

Hence three-quarters of a case per year since the first ligation

by Gibson. Forty-six of these were operated upon prior to

1880 (septic era); 30 subsequent to that year.

Sixteen are in Group I; of these three recovered; mortality,

81.3 per cent. Sixty are in Group II; recovered 25; mortahty,

58.4 per cent. Of the 30 cases, Group II, of the septic period,

21 died; mortahty, 70 per cent. Of the 30 cases, Group II, of

the antiseptic period, 14 died; mortality, 46.6 per cent.

Analyzing the fourteen fatalities since 1880, we find that

in 3 cases only (Fluhrer, Bryant, and Judd) could death be

attributed solely to the hgation of the common ihac artery.

In all the others there were serious complications, sufficient

to account for the fatal termination. In Fluhrer's patient

nephritis is given as the cause of death. In Bryant's, no

cause is assigned; the report, however, is very brief. Judd's

patient did not rahy from the shock of the prolonged (three
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hours) operation. The mortahty, therefore, in the uncomph-

cated cases is at most 10 per cent. Possibly it is only 3.3 per

cent.

EPICRISIS

From the critical consideration of the cases collated in this

paper we may, I think, conclude that the uncomplicated ligation

of the common iliac artery is not likely to be followed by gan-

grene, the percentage being from 3.3 to 6.6 instead of 33.3;

and that the mortaHty, contrasted with 60 per cent, as esti-

mated by Dreist for Groups I and II, is at most 10 per cent.,

and probably not more than 6.6 per cent.; or it may even be as

low as 3.3 per cent.

The data are too meagre to justify an expression of opinion

as to function, my patient being the only one observed for

sufficient time. In this man, although there may be no visible

signs of disturbed circulation, the fact that he is unable to walk

farther than a very short distance without cramp-like pain

would seem to indicate that the impairment of function should

be attributed to ischemia of the limb.

In Clark's case, at nine months, the function seems to have

been good. His patient was only twenty-six years old.

Notwithstanding the low mortality and the infrequency of

gangrene consequent upon ligation of the common iliac for

aneurysm the operation is not an ideal surgical proceduie,

and chiefly, in my opinion, for the reason that it cuts off the

direct blood supply from the internal iliac.

Furthermoie, the operation under consideration does not

invariably cure aneurysm. In the 11 cases of recovery since

1880, with gangrene, and in which the operation was performed

for aneurysm, there was recurrence in one after seven months

(Gillette), and of the 6 cases in Stephen Smith's collection,

one recurred after fourteen months (Peace). It is possible

that in other cases, also, recurrence would have been noted

had the patients been observed for a longer period.

In extirpation of the aneurysm we have a means of curing
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it. But that this procedure, which has rarely been resorted to

in the case of aneurysm of the external iliac artery is less danger-

ous, or less or more liable to be followed by gangrene, we do

not as yet know. We might, however, predict that the function

of the limb would be less impaired by the excision of the sac

than by the ligation of the common iliac, because the former

operation does not interrupt the circulation in the internal

ihac artery.

In the excision of such an aneurysm the external iliac would

have to be ligated twice, and if the lower ligature had to be

placed below the deep epigastric and circumflex iliac arteries,

the limb would be deprived of the services of these important

anastomotic channels. We know, as I have said, but only in a

general way, that ligation of the external iliac is much more

likely to be followed by gangrene than is ligation of the primitive

stem.^ Furthermore, the enucleation of an aneurysm may be

difficult and attended with the danger of wounding important

veins and of thrombosis of vessels not actually cut or torn.

The ideal operation, as it seems to us at present, is one which

causes only so much disturbance of the circulation as is necessarily

incident to a spontaneous cure of the aneurysm—namely, its

obliteration.

This is precisely what the Matas operation contemplates.

The vessels which are given off from the sac must, in the course

of cure, be occluded at their origin, and, presumably to the first

collateral branch.

I should suppose, however, that the danger of gangrene after

the Matas operation would be at least as great as from ligation

of the afferent artery immediately above the aneurysm were

it not that the former procedure promptly relieves the patient

of the tumor and the pressure which it exerts, whereas after

ligation many months may be required for the absorption of

the aneurysm. Also in favor of undertaking to perform the

^ It would be interesting to try to determine by careful analysis of the cases,

the explanation of this well established fact. It is my opinion, as already

indicated, that it may be found in the situation of the aneurysm.
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Matas operation, even in cases which might prove to be unsuit-

able for it, is the fact that the precise state of affairs becomes

investigated and such endeavor not infrequently may result in

the finding of a hole in the artery, as in the case of Balch and

Murphy, 1 the closure of which will suffice to cure the spurious

aneurysm. In such case, although the performance of the Matas

operation is not indicated and, indeed, not possible, the result

will justify the means.

In other words, the condition of the patient permitting, a

thorough operative investigation should be made in all cases

of aneurysm or wound of the external iliac artery.

A fatal termination might have been avoided in a very con-

siderable number of the cases of ligation of the common iliac

if this vessel had been temporarily compressed and the precise

condition investigated at the first operation.

I should not suppose that the preservation of the vasovasorum

would be important for the prevention of gangrene which, when
it occurs, follows operation too quickly for these little vessels

to have become serviceable. Maintenance of their integrity

might possibly be of value for the preservation of function.

In what has been said, I have not had in mind either the

restorative or reconstructive operations of this eminent surgeon.

The former of these procedures may have a sphere of great

usefulness in saccular and arteriovenous aneurysms, but I

have not regarded with much favor the attempts which have

been made to reconstruct arteries from the diseased wall of

the aneurysm. I believe it will be found that modification of

the Matas operation may be indicated in many cases, possibly

in a considerable proportion of them. It may, for example,

not always be desirable, even v^hen possible, to approximate the

intimal surface throughout. In some cases it may seem better

to split the sac longitudinally or otherwise, in one or more places,

and to close the several parts of the sac independently. In

others the sac may lend itself in part or in toto to incision

naturally and without injury to outside vessels, and when this

* Boston Medical and Surgical Journal, 1908, December 24 p. 800.
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is the case enough of the sac might be left on the stump of

the various arteries to enable the surgeon to close their orifices,

from the intimal side, if it should seem advisable to do" so, with

one or more circular stitches or rows of suture.

In cases in which no advantage is to be gained by leaving

the sac it might, perhaps, better be removed. It should, in

my opinion, never be drained merely for the sake of drainage.

It is conceivable that in rare instances it might have to be

packed for the control of hemorrhage, as, for example, in a

case of spurious aneurysm, when, if the patient were exhausted,

it might be unwise to attempt to check every oozing point.

In the case of subclavian aneurysms I am still of the opinion

that excision when feasible may prove ultimately to be the

best treatment in selected cases. When the sac lends itself

easily to enucleation without danger to the contiguous vessels,

there should be no added danger attending its extirpation.

All of the arteries arising from it can be ligated as they present

themselves in the course of the dissection—arteries which in

the performance of the Matas operation would either have to

be exposed and temporarily clamped, or occluded, less advan-

tageously perhaps, and at times with difficulty in the presence

of hemorrhage from within the sac. In many instances the

operators have been greatly embarrassed on opening the sac

by hemorrhage from vessels which were not or could not be

clamped from without.

Of the cases not located on the extremities, those lend them-

selves best to the performance of the Matas operation in which

all of the arteries leading from the sac can be temporarily clamped

outside of it. Now when all of these have been exposed suffici-

ently for clamping it is not quite clear to me why their permanent

closure should be deferred until the sac shall have been opened.

A few days ago, in operating upon an aneurysm of the dorsalis

pedis artery, the afferent and efferent orifices were less than

I cm. apart and were easily approximated without tension.

An end-to-end suture which in some situations and under

certaih conditions would be unquestionably indicated was not
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considered worth while, and it would have seemed absurd not

to have excised the readily enucleable sac.

Each aneurysm presents its special problems which it may
not be possible to solve altogether until the operation has neared

completion.

As a general proposition, I should be disposed to ligate per-

manently, just outside of the sac, all arteries which in the natural

course of performance of the Matas operation would be clamped

temporarily. And inasmuch as all arteries leading from the

sac should, when feasible, be under the control of clamps (when

not controllable by the elastic bandage) before the sac is opened,

are there good reasons for not removing under these circum-

stances a sac which has, in the process of .the exposure of the

arteries for clamping, become almost enucleated?

I have been unable as yet to convince myself that arteries

which have been temporarily occluded in close proximity to the

aneurysm might not better be tied at once and divided, for

thus the arteries still to be sought with the object of tem-

porary occlusion in view become more readily accessible. And
when these secondary arteries have been clamped why not

ligate and divide them also for the same reason, and so on until

all of the arteries, which in the course of the Matas operation

would be temporarily occluded, have been tied off? ^

So much of the sac as by this time may have been dissected

out might, it seems to me, be removed with advantage unless

it could serve some special purpose by being left.

And even in the cases in which the Matas operation seems

to be clearly indicated, and in which temporary compression

of the main artery above and below the sac is contemplated,

the dissection necessary for an exposure of this vessel which

would be ample for the simple ligation might be insufficient for

its temporary occlusion with the necessarily somewhat cumber-

some clamps designed therefor.

In the case of popliteal aneurysms especially, and of aneurysms

so situated that their blood supply can be completely controlled

by tourniquet, the Matas operation plays an important role.
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In brief, it is particularly applicable to the treatment of such

aneurysms of the extremities the extirpation of which might

be attended with greater interference with the circulation. In

other situations, in the case of easily enucleable aneurysms,

the danger of hemorrhage should ordinarily be less with

extirpation than with the Matas operation.

Dr. Matas has with great courtesy written me concerning

the cases of aneurysm of the external iliac and iliofemoral

arteries which have been treated by his method, and I await

with interest their pubKcation in detail. No one, I am sure,

can be more eager than he to determine the precise indications

for the operation so brilliantly conceived by him or to suggest

modifications of it should they seem to be clearly indicated.

It is undoubtedly the duty of every surgeon to famiUarize him-

self by much practice on animals with the treatment of wounds

of the heart and largest bloodvessels, veins, and arteries, for

otherwise he might be unable to cope properly with an emergency

which, any day, may confront the active practitioner of this

art. I would recommend the making of fistulae between the

aorta and vena cava, the vena cava and portal vein, and between

the innominate vessels. Also the practice of the end-to-end suture

and the implantation of vessels.

One of the chief fascinations of surgery is the management

of wounded vessels, the avoidance of hemorrhage. The only

weapon with which the unconscious patient can immediately

retaHate upon the incompetent surgeon is hemorrhage. If he

bleeds to death, it may be presumed that the surgeon is to blame;

whereas if he dies of pneumonia, peritonitis, or other infection,

or from an unphysiological operative performance, the surgeon's

incompetence may not be so evident.



DEVELOPMENTS IN THE SKIN GRAFTING
OPERATION FOR MAMMARY CANCER

By W. S. HALSTED, M.D.
BALTIMORE

It has been my custom every year or two to request our

patients operated upon for mammary cancer and living in or

near Baltimore to come on certain mornings to the surgical

clinic of the Johns Hopkins University in order to observe the

ultimate result, particularly with reference to the function of

the arm.

For many years it has been our practice to cover the fresh

defect with large Thiersch grafts. The defect was made as small

as possible in various ways.

The axillary flap was tucked high into the armpit in order to

cover the axillary vessels, to obUterate the dead space under the

clavicle and to elevate to the highest possible point the axillary

fornix. The tip of the axillary flap was almost invariably cut

away, but notwithstanding this precaution a little necrosis of

the edge of the badly nourished skin was not infrequently

observed, and as a consequence an occasional infection of the

wound in the location where it would be productive of the

greatest harm, namely, on the confines of the subclavicular dead

space which we had attempted to obliterate in the ordinary way,

by tucking up, as I have said, the axillary flap and holding it

in place with soft packs of gauze. Infection of this space not

only delayed healing but prevented primary union of the tucked

in skin to the wall of the thorax, to the subclavius muscle, and

to the subclavian and axillary vessels. In such cases the healing
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of the dead space was by granulation, and the resulting cicatricial

tissue in the axillary fornix caused or accentuated the swelHng

of the extremity and prevented, more or less, the free movement

of the arm. The infection furthermore influenced unfavorably

the healing of the skin grafts.

In plastic operations the danger of edge-necrosis is, of course,

greater than in the skin grafting operations because in the former

the circulation of the flaps has been further impaired by the

added incisions and by the increased traction which is exercised

in the effort to cover the raw surface with skin. It is expecting

too much of a thin flap deprived of its fat, submitted to the

pressure of a gauze pack sufficient to keep the flap in place and

obliterate the axillary dead space, and bent on itself acutely,

to adhere to the chest wall and to maintain its circulation to

the very edge.

With very few exceptions the patients are nevertheless well

satisfied with the result. Such restriction of movement as they

may suffer from does not prevent them from dressing their hair

and performing household work. But in the majority of cases, on

abducting the arm beyond 90 degrees, a point will ultimately

be reached, as the elbow approaches the head, when a band of

connective tissue will be made to tug between the chest wall

and the shoulder.

I have repeatedly said to my patients that if this band were

divided and the resulting defect covered with a skin graft the

desired motion would be permitted unless prevented by changes

in the shoulder-joint, which might in time have taken place.

In no instance, however, has the patient considered herself

sufficiently handicapped by the fibrous band, to care to submit

to the proposed operation.

For some years we have been trying to remedy the defect

of the method and have succeeded in such measure that it may
be worth while to describe the modifications which our original

operation has undergone.

The cut down the arm has been made shorter and shorter, and

finally abandoned. The vertical incision to the clavicle is made as
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short as feasible, and, when considerable skin has been removed

above, may be altogether omitted.

Not infrequently the only incision of the skin is the circular

one surrounding the tumor. As a rule, a vertical incision below

Fig. I.—Case A. Tliioc days after operation.

is also made. By means of the two vertical incisions, one above

and one below, the dissection of the axilla is of course facili-

tated.

Am Surg 19
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Thus the triangular flap has been definitely abolished.

The skin of the outer flap between the two vertical incisions

is utilized to cover completely and without any tension whatever

the vessels of the axilla. The edge of this flap is stitched by

interrupted sutures of very fine silk to the fascia over the first

Fig. 2.—Case A. Six weeks after operation.

intercostal muscle in such way that the skin in a measure

envelops the vessels. Then along the entire circumference of

the wound the free edge of the skin is sutured to the under-

lying structures of the chest wall, the raw surface being reduced

in size in the process of closure. But all tension on the upper
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or axillary part of the outer flap is assiduously avoided. Con-

siderable traction may, however, be exercised on the inner flap

and on the lower portion of the outer flap.

Fig. 3.—Case A. Six weeks after operation. Arm at right angles to body
to show subclavicular fold of skin.

The form and position of the resulting defect may be seen

in Figs. I, 2, and 3.

Whatever the size and shape of the grafted area it is always
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made to extend to the extreme surgical apex of the axilla. Thus
the thoracic or inner wall of the axillary fornix is always lined

with skin grafts to the very top.

reasons for skin grafting in operations for cancer

OF the breast

1. An almost unlimited amount of skiA may be removed.

From the observations made at the Surgical Clinic of the

Johns Hopkins University it would seem that the results have

been better in the cases in which large areas of skin were removed.

It is at least certain, according to the statistics of our clinic

prepared by Dr. Jos. C. Bloodgood, that of the various operators

those have had the best results who make a practice of giving

the tumor the widest berth in making the incision of the skin.

These surgeons may, however, perform a more thorough

operation in other respects.

2. Skin grafts present a definite obstacle to the dissemination

of carcinomatous metastasis.

I have seen cutaneous recurrences along the margins of the

grafted area spreading with great rapidity in the skin, extend

to the opposite breast, to the back and over the abdomen to

the pelvis, without involvement of the grafted area, except by

encroachment at the margins. In one such case, in the course

of two years, the complete mammary operation having been done

on both sides, and the supraclavicular operation on the right

side, the entire skin of the front of the thorax of the right and

part of the left side of the abdomen and of the right back nearly

to the middle line was removed and the denuded area grafted;

and yet at no point did the disease invade the immense grafted

areas except here and there for a few lines at the margins.

3. Recurrences in the deeper planes may be promptly detected

under the thin grafted skin. These should be burnt down to

the pleura with the actual cautery.

When the defect is covered by normal skin, as in the incom-
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plete or in a plastic operation, not only is the underlying

recurrence concealed for an indefinite period, but the transferred

skin, with its lymphatic channels brought from a distance,

when it becomes involved, from underneath aids in the dissemi-

nation of the disease.

4. The inner or thoracic wall of the axilla may, to the extreme

apex, be covered with grafts, and thus all the skin of the outer

flap may be made to serve directly or indirectly in the covering

of the axillary vessels, in the obliteration of the subclavicular

dead space, and in the elevating of the axillary fornix.



BULLET WOUND OF THE SPINAL CORD BETWEEN
THE FIRST AND SECOND DORSAL VERTEBRAE;
LAMINECTOMY; REMOVAL OF THE BULLET;

COMPLETE RECOVERY

By WILLIAM B. COLEY, M.D.
NEW YORK

E. H., female, aged fourteen years; in perfect health until

July i8, 191 1, when, while riding in an automobile, at Wilton.

Connecticut, she was shot in the back. A bullet from a 0.22

caliber rifle shot at a distance of 10 to 15 yards entered the

spine between the first and second dorsal vertebrae, almost in

exact line with the spinous processes and travelling in a direction

nearly at right angles to the plane of the back. The girl immedi-

ately lost complete control of the lower extremities, and partial

control of the upper extremities, and both bladder and rectum

sphincters, and suffered very severe pain. She was taken in

the automobile to the home of her uncle, Dr. Warren Hitchcock,

of Norwalk, Conn., about four miles distant. The latter states

that there was immediate and complete loss of power in the

left leg and nearly complete in the right. She could move the

fingers and forearm slightly but not the upper arm. There was

considerable hemorrhage at the time but not much after her

arrival at the house. Pain was severe and continuous and

required a hypodermic of one-fourth grain of morphine every

six hours to relieve it. Patient described the pain as being

^'all over." The loss of power increased in the right leg and

involved the arms, especially the right. She also complained

of difficulty of breathing and of pain in the chest. There was

complete loss of power of urination and no movement of bowels
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without enema. I saw her about twenty-four hours after the

accident, at which time she was apparently suffering severe

pain in spite of considerable doses of morphine.

Examination showed a small wound, apparently the entrance

of a bullet, in almost exactly the median line of the back opposite

Fig. I.—Skiagraph showing presence of bullet lodged in spinal cord.

the second dprsal vertebra; hyperesthesia general but especially

marked below the level of the second dorsal vertebra.

I advised that an x-ray be taken as soon as possible, and the

next day Dr. L. V. Cole, of New York, saw her and took several

photographs. His report reads as follows: "Contour and struc-

ture of the spine and ribs show distinctly. The bullet and

several fragments show distinctly and are lodged between the
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first and second dorsal vertebrae. There are two large frag-

ments and several small ones. The large fragment lies just

to the left of the median line, and the larger of the smaller

fragments lies just to the right of the median line. Viewed

stereoscopically, the one to the left appears to be a trifle deeper

Fig. 2. -Diagram showing changes in nerve sensibility four days after

wound of spinal cord.

than the one to the right. I find no evidence of the bullet

having fractured the vertebrae, and it appears to have lodged

between the laminae rather than to have perforated one of them.

Diagnosis : From a study of these plates one is justified in stating

that the bullet is in the position described in the findings and



coley: bullet wound of the spinal cord 297

that it has entered the spinal column between the laminae rather

than through one of them. Whether the bullet has perforated

the cord or merely lies against it causing the pressure I am
unwilHng to state with certainty, but I believe that there is

sufficient doubt of this having severed the cord to justify one

in removing it."

I decided to operate as soon as possible, and on July 22, the

fourth day after the accident, the patient was brought to New
York by train and ambulance. She arrived at the General

Memorial Hospital at about 11 o'clock and the operation was

performed an hour later, following a careful neurological exami-

nation by Dr. E. G. Zabriske, of the Neurological Institute,

whose report reads:

First examination, one hour before operation: ''Well-nour-

ished young girl of medium build. Head, neck, and face normal.

Mobility of both arms good, although active and passive

movements of right arm cause intense pain. Paralysis of both

sphincters. Both legs completely paralyzed. Knee-jerks active;

ankle-jerks active; pseudoclonus, left side. Babinski present

on left side; right side doubtful. Reflexes of both arms present.

Abdominal reflexes absent. Pupils equal, respond promptly to

light and accommodation. Sensory disturbances (see Fig. 2).

At the level of the fourth rib there is a zone three inches wide,

in which all sensation is abolished; above this there is a zone

of hyperesthesia which shades off into normal sensibility. Below

the zone of anesthesia the right half of the trunk and right leg

show a complete loss of pain and temperature sense, and loss

of perception of light touch; heavy touch, i. e., pressure, is per-

ceived and if deep enough causes pain. The left half of the

trunk shows hyperesthesia, hypalgesia, and thermohyperesthesia

as far down as the middle of the left thigh. From this point

downward cutaneous sensation is completely abolished. There

is complete inability to localize cutaneous stimuH anywhere

below the fourth rib. Deep muscular sense lost on left side;

partially preserved on right side."

Two hours after admission I performed the operation with
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the assistance of my associate, Dr. Wm. A. Downes, and the

house staff. A longitudinal incision, 3 inches in length, was

made in the median line over the spinous processes, on a level

with the second dorsal vertebra. A small, ragged wound was
found and traced inward. The spinous processes of the first

and second dorsal vertebrae were removed with rongeur forceps

and chisel, and an opening made in the lamina, about ij inches

in length; exposure of the dura showed a ragged hole about

f inch in diameter. The bullet had perforated one of the laminae.

This opening was enlarged by a vertical incision, and the cord

exposed. There was considerable flow of cerebrospinal fluid. Fol-

lowing the track of the wound into the cord itself, the two frag-

ments of the bullet, as shown by the x-rsiy, after some searching

were found embedded in the substance of the cord, about | inch

from the surface. No attempt was made to suture the dura.

A small cigarette drain was passed in the wound extending to

the dura and the skin wound carefully closed, except that

sufficient opening was allowed for drainage. The patient was

put upon a water-bed and given sufficient morphine to control

the pain. Very free discharge of cerebrospinal fluid continued

for ten days and then gradually began to diminish. At no time

was there any suppuration. The patient was kept on a water-

bed for about six weeks. The excruciating pain gradually

lessened. After three days there was marked improvement

in her ability to move her arms and hands and within a week

she was able to use one foot a little. The improvement was

gradual but continuous, and at the end of two months she had

regained considerable power in the muscles of the lower extremi-

ties. She sat up for the first time on September 2, started to

walk on crutches in the latter part of October, and returned

home November i. By the 20th of November she was able to

walk without support. A photograph taken December 6, 191 1,

shows her out in the yard throwing snow-balls, with almost

complete restoration of power. She is at present perfectly well,

has only a slight limp in her left leg, can play the piano, and

do nearly anything she ever could, except run fast.
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A case closely resembling my own is that of Pilcher's, pub-

lished in the Annals of Surgery, 1901, vol. xxxviii, p. 812,

although in this case the bullet was not embedded within the cord,

and it is not certain that it penetrated the canal. The patient

was a boy, eleven years of age, who was shot with a 0.22 caliber

rifle bullet, entering just below the episternal notch, ranging

upward and backward, and apparently passing through the

spine between the fifth and sixth cervical vertebrae. The boy

was paralyzed below the clavicles, both as regards motion and

sensation; he had priapism, involuntary urination, and defe-

cation. He gradually improved, regained control of the bladder

and bowels, and began to have voluntary movements in his

Hmbs. At the end of a month, laminectomy was performed,

but no injury of the cord was detected. Later he regained

considerable muscular control as well as sensation. An :r-ray

taken a year after the injury showed the bullet embedded in

the spinous process of the sixth vertebra.

Winslow in reviewing the case states that he is not convinced

that this was not a case of concussion, rather than a perforation

of the cord.

Winslow's (Trans. South. Surg, and Gyn. Assoc, vol. xxiii,

p. 432) case of complete transverse destruction of the spinal

cord from pistol wound, without penetration of the spinal

canal, is one of extraordinary interest. The patient, male,

white, aged twenty-four years, was shot with a pistol in the

left side, the bullet entering between the seventh and eighth

ribs, just posterior to the midaxillary line. The patient fell

immediately to the ground and was paralyzed from near the

umbilicus downward, both as regards sensation and motion.

The patient was promptly taken to the hospital, where examina-

tion showed complete muscular and sensory paralysis below

a line extending around the body i| inches below the umbiUcus

in the median line in front and curving upward and backward

along the upper border of the twelfth rib to the spine. Three

days later laminectomy was performed by Dr. Winslow, the

laminae of the seventh, eighth, ninth, and tenth dorsal vertebrae
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being removed. There was no blood in the canal and the

dura was uninjured; the bullet was not discovered. The cord

was not severed, nor did it appear to be altered, but subsequently

some grumous material escaped from the cord. The patient

was not improved, nor was he apparently made worse by the

operation. The wound healed per primam. The patient

became emaciated and later developed bed-sores, but was still

living at the time of the report.

Winslow reported a second case of pistol shot wound from a

0.32 caliber bullet which entered the second dorsal vertebra, in a

woman, aged eighteen years. The victim fell forward with

paraplegia, paralysis of the left arm, dilatation of the left pupil,

and alteration of the pulse. Later there was a partial restoration

of sensation and motion to the left arm. Complete anesthesia

extended to the first rib on the left, to the third on the right.

Clinical diagnosis: Pistol shot wound of the second dorsal

vertebra, crushing or otherwise injuring the spinal cord. No
operation; death on the twenty-first day following the injury.

Autopsy by Professor Michael: The bullet cut the posterior

margin of the left sternocleidomastoid muscle, then passed

behind the brachial plexus, cutting a small nerve, then passed

between the anterior and middle scaleni muscles, broke the

tip of the transverse process of the seventh cervical vertebra,

penetrated the body of the second vertebra and impinged on

but did not penetrate the spinal canal. There was some bloody

serum in the canal and spinal meningitis was present. The

cord was riot penetrated or compressed, but was disintegrated,

and much reduced in size opposite the location of the bullet.

These two cases show that very serious lesions may result

from bullet wounds of the spine without penetrating the cord.

Winslow believes the injuries due to concussion, though he finds

it difficult to understand how a complete transverse destruction

of the cord can occur without a direct impact.

A wide divergence of opinion apparently still exists as

to the proper method of treatment for bullet wounds of the

cord.
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Winslow after a report of his cases and a review of other

cases of bullet injury to the cord, concludes:

1. That serious and even fatal lesions of the spinal cord may
be produced by concussion, without direct impact.

2. That in gunshot injuries, with a probabihty of complete

severance of the cord, laminectomy should be performed, foreign

bodies and clots removed, bleeding arrested, and if the cord

has been divided, the separate ends should be approximated

with sutures.

3. Care should be exercised not to destroy any nerve fibers

or tracts that may still be intact.

In the discussion of Dr. Winslow's case, at the meeting of the

Southern Surgical Association in 191 1, Dr. Thompson, of Galves-

ton, laid great emphasis on the physiological fact that the spinal

cord is incapable of regeneration. He stated that the indications

for operation can thus be reduced to absolute simplicity. Any
injury attended by the immediate onset of paralysis and anes-

thesia has probably destroyed the conductivity of the cord,

and if there is no displacement of the vertebrae or pressure on

the cord by spicules of bone or anything Hke a bullet or blood

clot pressing on the cord, -operation can hold out no hope of

improving the condition of the portion of cord actually injured.

He asks, "What possible good can we expect from mere exposure

of the cord? Are we not more Hkely to do harm by the extra

risk of sepsis? '^ He further states: ''I have removed bullets

from the pedicles of the vertebrae in two cases where the primary

symptoms at the time of injury were those of a complete trans-

verse lesion. Later on, motion and sensation were restored in

part, but both patients showed evidence of descending degenera-

tion in the lateral columns. I never expected to cure the patients

by the operation, because I knew that the mere removal of the

bullet could not arrest the degeneration or favor regeneration.''

A case reported by Dr. Fort, of Nashville, in connection with

the discussion of Dr. Winslow's paper, supplies evidence directly

contrary to the opinion held by Thompson and others, that oper-

ation can do Httle good. Dr. Fort's patient was a young man,
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aged twenty-five years, who was shot in the back with a 0.32

caliber revolver, the bullet entering the abdomen, fracturing the

eighth dorsal spinous process. Laminectomy was done twenty-

three hours after the injury. On opening the dura a spiculum

of the transverse process was found penetrating the cord near

the bullet or a portion of the bullet. In this case there was

complete paralysis from the beginning, both motor and sensory,

with priapism, retention of urine, and incontinence of feces. The
dura was closed with No. i sterile, plain catgut. The patient

made a perfect recovery and was leading the active life of a

railroad contractor at the time of the report, four years later.

This case, equally with my own, shows the great importance

of early operation in bullet wounds of the spine involving

injury to the cord.

In the System of Practical Surgery, v. Bergmann, vol. ii,

it is stated that ''recent injuries of the spine do not demand

surgical interference any more than stab wounds of the cord.

If the surgeon follow the rules laid down by modern military

surgery, he will leave the wound alone and protect it from

secondary infection by using an antiseptic dressing. Even

when nervous elements are injured, he will be incHned to adhere

to this form of treatment. Gunshot wounds of the cord demand

interference just as little as crushes and stab wounds. The

operation serves only the purpose of removing the compression

produced by fragments or the projectile. In gunshot wounds

a differential diagnosis cannot be made for several days or weeks,

so that one should generally wait for a time before interfering.

An early operation is indicated only in cases in which the cord

symptoms indicate pressure due to fragments or from the pro-

jectile. It remains to be decided whether in these cases it is

not best to wait until the skin wound has healed, so as to be

able to operate with a greater chance of preserving asepsis."

Prewitt ("Gunshot Wounds of the Spine," Annals of Surgery,

1898), whose experience was based upon cases seen in the Spanish

War, believes in operating when the region is accessible and

the condition of the patient justifies the operation. Of 58 cases
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of wounds of the spine seen by him, 33 ended fatally; and of

25 which were operated upon, 12 recovered.

Schmidt in 1902 ('^ Schussverletzungen der Wirbelsaule,"

Deutsch. milit. Zeitsch., 1904) at a meeting of surgeons in Berhn,

spoke in support of early operation. He stated that German
government statistics show that of those operated upon for

injuries of the spine, 62.5 per cent, lived, while of those who
were not operated upon, only 24 per cent, recovered.

Carson, of St. Louis, states that the treatment as laid down
by modern mihtary surgeons is to leave the wound alone, only

protecting it from infection from the outside. This applies to

gunshot wounds as well as stab wounds. After the sensory

localizing symptoms have appeared, and when a radiograph

shows that the bullet or a splinter of bone is causing compression

of the cord, then operation for the relief of such pressure is

indicated. The question of waiting until the wound caused

by the projectile or weapon has healed, is one that must be

settled in each individual case. If fitting treatment can be

employed, it is perhaps better to wait, as thus the danger of

infection is made less. However, it must be remembered that

pressure upon the spinal cord or its membranes, when con-

tinued for long, is apt to result in local destruction of the

cord.

Krajewski (Jahresbericht iiher die Leistungen und Fortschritte

aus d. Gehiete der Neurologic und Psychiatrie, 1906, vol. x),

after a careful search of the literature, found 32 cases of lamin-

ectomy with or without removal of the bullet, with 24 deaths.

Actual improvement as a result of the operation occurred only

in one instance, the case of Preusth, Annals of Surgery, 1898,

vol. xxviii.

Erajewski points out the dangers of the operation itself and

refers to one case in which the patient lived for five years after

the injury and then died six days after operation. Of 22 cases

treated conservatively, 16 died.

Krajewski believes that operation should be resorted to only

if it can be done immediately after or on the day following the
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injury. It does not serve the purpose of preventing paraplegia,

but may obviate an infection and favor circulation at the site

of injury. In the later stages operation is indicated only if

new symptoms develop as a result of the inflammation.

Woolsey (Keen's Surgery ^ vol. ii), in dealing with the subject

of gunshot wound of the spine, states: "If the bullet is in or

very close to the canal, or if the bullet tract is hkely to be or

become septic, it is best to operate early. If the skiagraph

shows fragments or sphnters of bone in a position to press

upon the cord, they should be removed by early operation.

If infection occurs, operation is indicated; otherwise nothing

is to be gained by operation, as the damage to the cord is

done."

Thus it will be seen that most of our modern authorities

on the subject either advise against early operation or advise

it in a very cautious and conditional way.

This is not the time, nor do I feel myself competent to discuss

the vexed and complicated question of the possibility of the

spinal cord's recovering its function after actual destruction of

its axis cylinders. The clinical evidence thus far is insufficient

to settle this question and in my opinion it can be settled only

by careful experimental work. Such experimental work has

already been begun by Alfred Reginald Allen, of Philadelphia

{Jour. Amer. Med. Assoc, Sept. 9, 191 1, pp. 878-80). This pre-

liminary work gives us important new data bearing upon this

subject, and his further experiments, already outlined, are full

of promise. He has succeeded in determining the amount of

impact the spinal cord in an animal can receive and yet recover

its function. He has further shown that a median longitudinal

incision into a spinal cord is provocative of no symptoms of

note. In five dogs whose spinal cord had been subjected to a

hyperimpact of 540 gram centimeters, a median longitudinal

incision from i to 1.5 cm. long, was made directly through the

impact level and passing altogether through the spinal cord.

These dogs made uneventful recoveries and yet this impact was

sufficient to have led to dire consequences had not the median
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longitudinal incision been made. His control experiments showed

that the dogs would have died had not the spinal cord been

drained. His tentative conclusion is:

"That in cases of fracture dislocation of the spinal column

in the human subject, in which there exists the symptom picture

of transverse lesion of the spinal cord, it were well to perform

the operation of laminectomy at the earhest possible moment,

and if the cord be not completely severed, to make a median

longitudinal incision through the area of impact by means of

a fine canaliculus knife in order to drain the injured tissue of

the products of edema and hemorrhage."

I beHeve the dangers of laminectomy, which have been so

strongly emphasized by Thompson and others, to have been

greatly exaggerated. Bailey and Elsberg {Jour, of the Amer.

Med. Assoc, March 9, 191 2, pp. 675 to 79), in their recent

report, state that while ''laminectomy must always be classed

as a major operation, much of the gravity associated with it

is due to the life-threatening conditions for which it is under-

taken. Except for section of the posterior roots for spasticity

and pain, the laminae are removed by the surgeon only for

conditions of the most serious character, most of them direct

menaces to life. The burden of mortality, therefore, which

appears in any statistics of laminectomies should be borne by

the disorders for which the operations were undertaken, rather

than by the operations themselves. If the cases of spinal cord

disease or injury in which the surgeon attempts to remedy the

irremediable or to operate on patients almost moribund,

are left out of account, it will be found that laminectomy in

experienced hands is neither a particularly hazardous nor a

trying operation. In our experience, if the five cases just cited

—all hopeless from the onset—^were excluded, we would have

done twenty-nine primary laminectomies without fatality, so

that we have come to look on laminectomy in a patient in

good condition as a fairly safe operation." I further agree

with Bailey and Elsberg in their conclusion that "even in

the absence of increased intradural pressure or a discoverable

Am Surg 20
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lesion, the operation of laminectomy and incision of the dura

may be of great benefit."

^'For the reasons above stated and on account of its relative

safety in experienced hands, exploratory operation should be

done more often."

In my own case I believe it fair to state that the patient's

life was probably saved by the operation. Certainly her abiHty

to enjoy life is due to early operative interference.
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DISCUSSION

Dr. Edward Martin, Philadelphia.

In regard to Dr. Reginald Allen's experimental work along these

lines I would say that a case came into the hospital with a fracture

dislocation between the sixth and seventh dorsal vertebrae and all the

evidences of complete transverse lesion. I did a laminectomy, and,

thinking Dr. Allen had discovered something, asked him to make
his incision, but in twelve hours the hne of anesthesia had gone to

the umbilicus. The man was taken home and died.

Dr. Frank E. Bunts, Cleveland.

I should like to report 2 cases of gunshot wound of the spinal cord.

In the first one the bullet passed through the vertebra, through the

dura, and rested against the cord, which it partially crushed. I

removed the bullet; the patient was totally paralyzed in the lower

limbs, but there has been slow and gradual improvement. The
other case occurred a few days ago : the patient was shot through the

right lung, the bullet coming out back of the left scapula. He was
totally paralyzed through the lower extremities and refused opera-

tion and has gone home. This will give an excellent opportunity

for me to see what will happen where no surgical interference was
permitted.



RESULTS OF THE PERMANENT INTUBATION
OF THE THORACIC AORTA

By ALEXIS CARREL, M.D.
NEW YORK

(From the Laboratories of the Rockefeller Institute for Medical Research)

Two years ago I had the honor to describe before the Ameri-

can Surgical Association some experiments which were made
with the view of finding a radical treatment for intrathoracic

aneurysms. I had succeeded in grafting on to the descending

aorta of a dog a segment of vein preserved in cold storage. The

animal remained in good condition, and died a few months ago

of myelitis, which was then epidemic among our dogs. The

descending aorta was found to be in normal condition. Although

the operation had been performed more than two years pre-

viously, there was no dilatation of the transplanted segment.

The internal coat of the vein was white and glistening. There

was no stenosis or dilatation at the level of the anastomosis.

The valves of the transplanted vein had remained normal

(Fig. i). The venous wall was composed exclusively of con-

nective tissue. It was then demonstrated that a normal

circulation could take place for more than two years through

a vein grafted on the descending aorta.

In the actual condition of sugery, the resection of the sac and

the graft of a vascular segment on the thoracic aorta would be

a complicated and dangerous operation. It would be simpler

to insert into the sac a gold tube through which the blood

could flow. The idea of introducing a tube into the lumen of a

vessel is not original. Paraffined glass tubes are used in all
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physiological laboratories for securing artificial circulation of

blood. The same method has been appHed successfully by

Brewer to the transfusion of blood in human beings. Some

years ago Abbe united the cut ends of the femoral artery of a

dog by means of a glass tube. He found afterward that the

tube was free in the dilated end of the artery, and that slow

endarteritis had sealed it below. He also cut the abdominal

aorta of a cat and inserted into the ends a very thin glass tube.

The cat made a perfect recovery, was presented after four

months at the Academy of Medicine, but escaped afterward.

In this experiment the time of the occlusion of the tube was not

shown, because in a cat a slow obliteration of the abdominal

Fig. I.—Transplantation of a segment of vein on the thoracic aorta of a

dog. Specimen extirpated two years after the operation.

aorta does not interfere with a perfect condition. In another

experiment, made by Dr. Dunham and Dr. Cushman on a large

dog, a tube inserted in the abdominal aorta did not become

occluded for two days. Abbe thought it would be feasible in a

case of aneurysm to split the aorta and to tie a tube in either

end of the sound artery, and that a slow obliteration would go

on while the collateral circulation would increase and become

adequate after a short time.

In these experiments the tube became slowly obliterated.

It seemed, therefore, that a foreign body could be put into a

vessel temporarily without accident, but that thrombosis would

occur sooner or later.
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Nevertheless, it was conceivable that thrombosis was due to

a preventable cause, and that the conditions under which a

foreign body could be used for the separation of a vessel were

within our reach. I attempted, therefore, to extirpate part of

the anterior wall of the abdominal aorta of a dog, and to replace

it by a piece of rubber covered with vaseline. Fifteen months

after the operation, the circulation was still normal. The vessel

wall had reproduced itself inside and outside the rubber. It

was found also that the circulation could take place during six

days through a paraffined glass tube free in the abdominal

aorta, and that the obliteration which occurred afterward was

due to the displacement of the tube.

Fig. 2.—Aluminum tube.

Encouraged by these results I attempted to develop a tech-

nique by which the operation could be made successfully and

safely.

The operations were performed on the thoracic aorta of

middle sized dogs. The thoracic cavity was opened on the

left side, under ether anesthesia (Meltzer and Auer Method).

1. Silk compresses sterilized in vaseline were introduced in

order to protect the left lung and to wall off the pleural cavity.

Then a Cosset retractor was placed between the ribs. Another

silk compress was introduced in the cavity in order to circum-

scribe exactly the field of operation.

2. The pleura was cut along that portion of the aorta which,

was to be intubated, the aorta itself was not dissected, nor its

collateral branches ligated. Two ligatures of soft and heavy
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silk thread were passed around the aorta, approximately at the

points where the ends of the tube were to be fixed. A few cen-

timeters above and below these two ligatures two elastic forceps

were kept ready for clamping the vessel. The elastic blades

of the forceps were apphed directly on the arterial wall without

rubber (Fig. 3).

I, f
Fig. 3.—Temporary preparation of the ligatures and incision of the wall.

3. The wall of the aorta was then cut longitudinally. The

edges of the incision were caught by two forceps and the tube

introduced in the lumen of the aorta. Straight tubes of

glass, aluminum, or of gold-plated aluminum were employed.

Their diameter was generally 9 or 10 milUmeters, while their

length was 45 milUmeters. As the dogs were of various sizes,

the tubes distended, exactly fitted the aorta, or were of relatively

smaller caHber. The edges of the metallic tube had the shape

represented in the photograph (Fig. 2). The glass tubes were

made in a crude way, and their edges were often uneven and too

sharp (Fig. 4). Before being used the tubes were parafl^ed.
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As soon as the tube was introduced into the lumen of the

vessel, the silk threads which had been previously put around

the aorta were tied. (These ligatures should be tied tightly

enough to prevent the tube from slipping, but not too tightly,

Fig. 4.—Introduction of the tube.

because there is danger of cutting the aortic wall which is

found to be very friable.)

4. The clamps were removed and the circulation reestablished

through the intubated segment (Fig. 5). There was generally
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no hemorrhage from the opening in the aortic wall. In some

cases the opening was not closed. In others it was sutured with

fine silk. The pleura was then sutured along the aorta. The silk

compresses were removed, and the ribs approximated by two

silk ligatures. Then the muscles were united by continuous

sutures. Before closing the thoracic cavity the trachea was

slightly compressed in order that the lungs might regain their

normal size. The closing of the thorax was then completed by

several planes of sutures.

Eleven experiments were performed. In one case the intro-

duction of a tube into a comparatively small aorta resulted in

tearing of the wall, and the animal was immediately chloro-

formed. The results obtained in the ten other cases will be

briefly stated.

Fig. 5.—Operation completed.

The thoracotomy under anesthesia by the Meltzer-Auer

method, and the handling of the thoracic aorta were not

dangerous. No postoperative pleurisies or other complications

were observed. During the first week following the operation

nearly all the animals remained in excellent condition.

Seven animals were intubated with a glass tube, three with

an aluminum tube, and one with a gold-plated aluminum tube.

Two of the animals intubated with a glass tube died of

hemorrhage eight days and eleven days after the operation.

The accidents were due to preventable causes, the cutting of the

aortic wall by the ligatures, and the breaking of the tube. It

was found that no clot had deposited on the wall of the tube.

In the five other cases, obliteration of the aorta or of the tube

occurred suddenly from five to ninety-seven days after the opera-

tion (Fig. 6) . The tube or the aorta were found to be occluded
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by a fresh thrombus, which in every case started from a lacera-

tion of the wall due to the poorly finished upper and lower edge

of the tube. It appeared that thrombosis did not take place as

long as no laceration of the vascular wall occurred. The form
and the size of the tube in a large measure seemed to be respon-

sible for this comphcation.

In two other cases aluminum tubes were used. The shape

of these tubes was very much better than that of the glass

tubes, but corrosion of the aluminum resulted. One of the

Fig. 6.—Dog in a normal condition, ninety-five days after the intubation

of the thoracic aorta.

animals died suddenly twelve days after the operation. The

tube was found corroded. Its lumen was obhterated by a

thrombus, and the intubated part of the aorta was very much

thickened. ' In the other experiment the animal remained in

excellent condition for more than fifty days. He died almost

suddenly fifty-five days after the operation. Both pleural

cavities were filled with a clear hemorrhagic fluid. Around'

the intubated portion of the aorta a large tumor was found

adherent to the posterior thoracic wall. The tumor was composed

of granulation tissue, in the centre of which the aluminum tube
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was located. The tube was corroded and partially occluded by

a deposit of fibrin. In both cases the complications would

probably have been prevented by the use of tubes made of

gold instead of aluminum. In the tenth experiment, the aorta

was intubated with a gold-plated aluminum tube of compara-

tively small caliber. The animal is still living.

These experiments have shown a new fact; the arterial blood

could ,
flow through a glass tube 9 or 10 millimeters in

diameter during periods varying from five to ninety-seven days.

No deposit of fibrin on the wall of the tube occurred. Sudden

occlusion of the vessel or of the tube took place consecutively

to a laceration of the aortic wall by the roughly finished edges

of the tube.

The permanent intubation of a large artery is a simple

operation. It may become practical if the shape and the nature

of the tubes be modified in such manner as to prevent the

laceration of the aortic wall. It is probable that the use of

smooth-edged gold tubes, or of tubes lined with a vein, will be

followed by better results. The question of the application of

this method to human surgery will then possibly be considered.



THE VALUE OF DIRECT GASTRODUODENOSCOPY
FOR THE DIAGNOSIS AND CURE OF THE

DISEASES IN THE STOMACH AND
THE DUODENUM

By THORKILD ROVSING, M.D.
professor of clinical surgery, university of copenhagen

DENMARK

Even with a thorough appUcation of all the modern methods

for examining the stomach in regard to its chemical function

and its motility, and of the methods for examining the contents

of the stomach and the feces for blood, there yet remains a

number of cases where the diagnosis of the nature of a stomach

disease, or the differential diagnosis between a disease in the

stomach and a disease in the duodenum is indefinable. In

order, if possible, to arrive at a diagnosis in such cases without

operating, one has worked for many years to develop a method

which will bring the affected part within range of one's vision.

The oldest of these methods is the so-called diaphanoscopy

—

the illumination of the stomach and abdominal wall by means

of a glow lamp introduced into the stomach through the esopha-

gus. When the patient is placed in the dark, the illuminated

stomach is seen shining through the abdominal wall, and the

large tumor or infiltration should reveal itself as a shadow

against the light. This method, the idea of which originated

with the French doctor Milland in 1867, as a result of his experi-

ments on cadavers, was first attempted by Einhorn in 1889,

and was employed in his clinic, but has never had any great

significance, for reasons easily understood. First it shows only

those gross abnormalities which can easily be diagnosticated in

other ways, and second, only the very small part of the stomach
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which is not covered by the liver and chest wall can be seen.

A great deal has been expected from the efforts to construct a

gastroscope on the same lines as the cystoscope for introduction

through the esophagus. Since 1881 Mikulicz and his pupils

have worked energetically to solve this problem, and have

indeed succeeded in constructing instruments whereby one

can observe through a long tube a portion of the mucous mem-
brane lighted by an electric lamp, but they have never suc-

ceeded in making these really practicable. Partly because it is

very difficult to insert this large instrument, as great practice

on the part of the doctor and gradual habituation on the part

of the patient are required, notwithstanding the use of very

strong solutions of cocaine, and partly because the field of vision

is too small, and a survey in all directions is unattainable. Where

the diagnosis is uncertain and medical treatment ineffective,

we must resort to exploratory laparotomy. As a rule, the inspec-

tion and palpation of the exposed stomach gives us at once

the diagnosis, so far as this is needful to define our therapeutic

encroachment; but it cannot be denied that not a small

number of cases remain, where this examination leaves us just

as much in doubt as we were before; cases where we do not

know whether an ulcer is present or not; others where we know
that there must be an ulcer because of symptoms of hematemesis

and melena, though we can neither fe/el nor see it; and others

again where inspissations in the serosa or adherences cause us

to suspect the presence of an ulcer, though this might be due to

other causes; and cases where we find an infiltration of the wall,

but do not know whether this is a tumor or an inflammatory

infiltration. You understand how important, how absolutely

necessary indeed, it is to have all possible information in order

to avoid a fatal mistake in the treatment and in the choice of

operation; whether a safe encroachment like gastropexy is

sufficient, or whether a gastro-enterostomy, or possibly a

resection of the stomach, is called for. A mistake in the choice

of operative methods, founded on a doubtful diagnosis, is

responsible for the evil results of many operations.
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In order to avoid these mistakes, I have thought out a method

of examination, which, in most cases, has proved capable

not only of clearing one's doubts, but which is, moreover, so

simple and easy in its technique, that every surgeon can easily

avail himself of it. I have called this method direct duodeno-

gastroscopy and diaphanoscopy, a title clearly evidenced by its

nature. Here you see my gastroscope (see illustration^), an instru-

Gastroscope.

ment constructed like Nitze's cystoscope, though much larger, as

it corresponds withCharriere's Nos.39 and 40, while thecystoscope

corresponds with No. 21. Thus we obtain a far stronger source

of illumination, and what is of more importance, an enlarged

field of vision. On the front of the tube runs a flat canal, which

terminates at the fenestra with a transverse fissure, and opens

upward into a projecting, tap-provided, small, bent tube, which

The instrument is made by Loewenstein, Ziegelstrasse, Berlin.
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is connected with an insufflator by a rubber drain. The entire

apparatus is steriHzed in formahn vapor, and held in readiness

at the operation. If the diagnosis is doubtful, I make a small

incision midway in the stomach, 2 c.c. above the great curvature

and just large enough to permit the instrument to pass. In

this way it is not necessary to make a purse-string suture to

close the stomach wall tightly. As soon as the instrument is

inserted, an assistant begins to inflate the stomach with air

—

by compressing the inflator until all creases are effaced. The

lamp is lighted and the large, sterilized blind lowered, so that the

room is in darkness. One sees the stomach shining like a large

electric lamp, and one sees all anatomical details revealed in

its wall with wonderful accuracy. With a normal stomach

one sees the larger vessels of the greater and lesser curvature

straining toward each other with continuously dichotomous

ramifications in the clear, somewhat rose-colored stomach wall,

but one does not see them meet. The course of the muscle

fibers in the various layers is seen with the greatest distinct-

ness, while the crypts evince themselves as small, whitish dots.

A disease which is at once revealed by diaphanoscopy is gastritis

in its various stages, as you see on the colored plate, Figs, i, 2,3;

because the stomach wall is then diffusely red, from strong rose

to deep, bluish red; and while with the normal stomach you

only see the larger vessels aiming for the centre, here we see

them connected by a more or less rich plexus.

When there is no ulceration or gastritis, tumors are depicted

as dark, diffuse shadows on the otherwise clear stomach wall.

This is well illustrated on the colored plate, Fig. 4, which shows

a tumor which had not betrayed itself clinically by any other

symptom than achylia. At the operation, which was undertaken

for a small hernia linea alba, a flat infiltration of the anterior

stomach wall was discovered, the nature of which could not be

decided until diaphanoscopy and gastroscopy proved it to be

a flat non-ulcerating tumor. Immediate resection of the stomach

was performed, and the patient recovered. The tumor was an

adenocarcinoma.
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In some opposition to this is the picture of the deep, chronic

ulcers, which, as Fig. 2 shows, are distinguished by the cen-

trally decayed and cicatrized part showing itself as a porcelain-

like, whitish spot with a paucity of vessels, contrasting sharply

with the surrounding red hyperemic part. If, on the other

hand, small superficial ulcers of the mucous membrane are

concerned, these are not revealed by diaphanoscopy, but are

first discovered by surveying the mucous membrane through

the gastroscope. Only when they are hemorrhagic, bleeding

or covered with coagula, does one see them depicted as dark

spots on the wall, and when such a sore bleeds, one sees the

stream of blood as a dark stripe pursue its way toward the

greater curvature, as in the colored plate, Fig. 3.

In order to inspect the illuminated back surface of the stomach

thoroughly, the omentum and colon transversum must be raised.

When one has illuminated the stomach, the gastroscope is led

through the pylorus into the duodenum. Should there be the

smallest difficulty in passing the gastroscope through the

pylorus, one knows there is a contraction of this. The wall of

the duodenum, which is far thinner than that of the stomach,

can be illuminated still more satisfactorily, and a tumor or

ulcer can be easily discerned.

You see what a surprising amount of information we can

obtain from this illumination of the stomach. Often we obtain

the complete diagnosis: gastritis, ulcer, or tumor. While in

most cases it is greatly conductory to the subsequent gastroscopy,

because one immediately turns one's attention to that feature

which the illumination shows to be abnormal. And, if one is

Explanation of Figures in Plate

Fig. I.—Marked diffuse gastritis.

Fig. 2.—Chronic ulcer of the stomach with mild gastritis.

Fig. 3.—Erosion of the mucous membrane in the centre of the anterior

stomach wall, with marked bleeding. Through the illuminated stomach wall

the blood from the erosion can be seen passing downward.

Fig. 4.—Tumor of the stomach (adenocarcinoma) in an otherwise normal

stomach.
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then in doubt as to whether a shadow is due to an ulcer, a tumor,

or an extravasation of blood, a direct observation through the

gastroscope will provide a complete elucidation. The view

obtained through the gastroscope is far better, sharper, and

more certain than that given to the eye by an examination of

the opened stomach, not only because the view is considerably

enlarged and the illumination greatly intensified, but also

because, when the stomach is inflated, all the folds, between

which a small abnormality is so easily concealed, are smoothed

out and made freely accessible to the investigator. With this

gastroscope, therefore, one can make a systematic inspection of

the entire mucous membrane of the stomach and of the upper

portion of the duodenum, in a course of a few moments. The

normal mucous membrane of the stomach shows itself in the

gastroscope as a smooth, rose-colored surface, which merges

at the cardia and pylorus into radially placed folds, which

contend funnel-shaped toward the circular opening. Any
abnormality in these two openings is shown in a very character-

istic manner. If the pylorus is annularly infiltrated or contracted

one sees a stiff, yawning circle, through which one often obtains

a glimpse of the duodenum; if only half of the pyloric circle

is infiltrated, this becomes crescent-shaped because the soft

mucous membrane on the sound part caves in to the rigid half.

Ulcerous formations in the pylorus itself are easily detected,

but the folds of the mucous membrane around the pylorus

require more exact attention. In those cases where the cardia

was abnormal, the gastroscope showed an extraordinarily satis-

factory and distinct view of the tap-shaped, prominent cancer

of the cardia, and of its ulcerating attacks on the neighboring

portions of the mucous membrane of the stomach.

With cases of ulcer and cancer, gastroscopy is of value when

the main features of the diagnosis are assured, because it defines

precisely the limits of the affected part of the mucous membrane.

It is of even more importance because it so often clears up

doubtful points which the diaphanoscopy has left unsolved. In

this way the gastroscopic picture has in many instances shown
Am Surg 21
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rugged tumor substances in the mucous membrane, which left

no doubt as to the malignant nature of the infiltration, when

we imagined that a simple ulcus tumor was present. What
seems, however, to be of the greatest importance is, that in a

series of cases gastroscopy has proved the presence of ulcers

which could not have been substantiated in any other way.

This is particularly appHcable to the duodenal ulcers and to the

small, bleeding ulcers in the mucous membrane of the stomach.

Great appreciation and much gratitude are due Moynihan

and Mayo for their works on ulcus duodeni, but just as certain

as it is that these surgeons are correct in stating that ulcus

duodeni occurs far more frequently than was formerly suspected,

just so certain is it that the frequency with which they substan-

tiate this disease does not accord with the facts. The explana-

tion is, that Moynihan overshoots the mark in thinking that he

can diagnosticate solely from the pains and from the seat and

character of these.

On the one hand my experiences comprise a series of cases

where the patient, who presented Moynihan's typical complex

of symptoms in such a way that no one doubted that it was a

case of ulcus duodeni, proved with gastroscopy to be suffer-

ing from ulcus ventriculi or gastroptosis, while the duodenum

was found to be completely normal.

On the other hand, the gastroscope has in 12 cases demon-

strated an ulcer in the duodenum, the presence of which was

not to be suspected from the symptoms, and could not possibly

have been substantiated without the aid of the gastroscope.

I must very particularly discourage the diagnosticating of

ulcus from the fact that one finds at the inspection inspissation

or whitish spots or strings adhering to the serosa, as these are

generally due to external abuses: foldings and bends, and the

distention of the peritoneal duplicature. It is especially with

patients who are not afflicted with ptosis, where the duodenum

lies deeply fixed and very difflcult of access for purposes of

palpation and inspection, that my direct duodenoscopy and

diaphanoscopy are of great importance as regards the diagnosis.
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This method is of even greater importance, perhaps, with

profuse, perilous hemorrhages of the small ulcerations of the

mucous membrane (exulceration mucosae simplex) which have

been thoroughly described by Dieulafoy. These cases, are

indeed, relatively rare, but they stipulate, on the other hand,,

for an enormous danger to life, in face of which the surgeons

have hitherto stood helpless. This is a consequence of such

ulcers being so small that even on the dissecting table one

does not succeed in discovering the little ulcer which has occa-

sioned the fatal hemorrhage. One can understand, therefore,

how much more hopeless it is to search on the operating table

for such a tiny ulcer, and all the more so because the question

concerns patients who are already in a state of collapse, and

extremely weak from excessive loss of blood.

But neither with these hemorrhages need we any longer

remain helpless, since we have had the direct diaphanogastro-

scopy. Even in my first report on this method of examination

I predicted that it would probably bring about a revolution in

the treatment of perilous hemorrhages from small ulcerations

of the mucous membrane, because the demonstrating of such by

illuminating the stomach would now be an easy, safe task of but

Httle vital importance. The bleeding spot would betray its

presence as a dark point, interrupting the course of an artery,

and from this a dark stripe down toward the great curvature

would indicate the current of the blood, such as I have seen with

an accidentally arisen hemorrhage (see the colored plate, Fig. 3).

I imagined that one might stop the bleeding surrounding the

bleeding point with a purse-string suture direct from the out-

side during the illumination, an operation very easy to perform

in a few moments.

My prediction was verified more rapidly than I had dared to

hope, because only a few days after I had given my lecture to the

Medical Society in Copenhagen, a woman suffering from an acute,

profuse hemorrhage from the stomach was admitted to the ward of

the senior physician. Dr. Vermehren, at Frederiksberg Hospital,

and as the hemorrhage could not be stopped by severe internal
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treatment, and as the condition of the patient was becoming

perilous, Dr. Vermehren transferred the patient to the head

surgeon, Dr. Kraft, who then immediately operated on the patient.

As soon as the gastroscope was introduced and the stomach

illuminated. Dr. Kraft noticed a dark spot on the anterior wall

of the stomach, and an artery running straight up to this spot,

where it stopped abruptly. Through the gastroscope he verified

the result of the diaphanoscopy, and demonstrated a small

exulceration of the mucous membrane exactly on this spot.

He then slit the stomach wall from the gastroscopy wound

up to this ulcer, and performed from the outside the ligature,

after which the incision was rejoined. The patient recovered.

Besides this case, five similar operations owe their success to

the exemplary cooperation of these two eminent doctors. On
each occasion Dr. Kraft has succeeded, by means of gastro-

diaphanoscopy, in quickly and surely demonstrating the small

bleeding ulcer, and in these five cases he employed the far

quicker and more simple mode of procedure which I have just

mentioned, to make straight for the bleeding spot during the

illumination, and surround it from the outside with a silk thread

going through all the layers. On the outside of this a serosa

suture was made for safety's sake. Only one of these patients

died, but this was due to a sad accident during the gastroscopy,

by reason of a failure in the town current supplied to the electric

apparatus employed, which led to combustion and gangrene

of two-thirds of the stomach—an accident which can never

occur if one employs an accumulator as a source of light, which

one naturally ought always to do after this experience. If this

accident had not occurred, Dr. Kraft would probably have the

unique result of 100 per cent, recoveries with this series of

extremely serious cases. But even the five recoveries speak

highly in favor of the method.

I therefore venture to assert that we have obtained in the

direct gastroduodenoscopy described a method which, in those

difficult cases where all other diagnostic expedients are insufii-

cient, enables us to give the exact diagnosis of the diseases in
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the stomach and the duodenum. It is of special irfiportance

in three directions.

1. In the numerous cases where the symptoms speak in

favor of ulcers, but where inspection and palpation of the stomach

show nothing of the sort. Here gastroduodenoscopy removes

all doubt, and sometimes shows us that the supposed ulcer does

not exist, whereby the patient is spared a senseless and injurious

encroachment; and sometimes it proves the presence of the

ulcer, its seat, and its nature.

2. For the differential diagnosis between ulcers in the stomach

and the duodenum.

3. By rendering possible a direct attack upon the ulcer, where

one had formerly to content oneself with gastroenterostomy

because the seat of the ulcer was unknown. This is of exceptional

importance with ulcers, the hemorrhages from which constitute

a menace to life, whether they be permanently oozing, small

bleedings, or violent acute hemorrhages. Nor, naturally, is

this method infallible, as with it also one may sometimes

overlook a small ulcer which has concealed itself in the folds

of the mucous membrane, and may sometimes interpret a

depression as being the edge of an ulcer or something similar,

but this is of rare occurrence.

I do not hesitate, therefore, to introduce and recommend

this method to this select assembly of American surgeons,

confident that in their hands it will be improved and will

produce even better results than it has done in mine.
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DISCUSSION

Dr. Joseph C. Bloodgood, Baltimore.

Professor Rovsing is to be congratulated on his paper. He has

added an instrument of precision which, I am confident, is needed

in a new field. At the present time surgeons are more and more
frequently called upon to explore the right upper abdominal quadrant
in the earliest and most favorable stage of the disease. At the present

time clinical methods even with the aid of laboratory examination

and instruments of precision fail to give us the evidence on which
exact diagnosis can be made. When the abdomen is explored we
are often in doubt as to the nature of the lesion. Every surgeon has

explored the stomach because of symptoms of ulcer and found noth-

ing, closed the wound, and in many of these cases at a later opera-

tion, indicated by continuation or recurrence of the symptoms, found

the ulcer. This instrument for gastroduodenoscopy may be found

to be an instrument with which we can explore the stomach, the

duodenum, the common duct, and the diverticulum of Vater and find

lesions in that early stage which heretofore have been overlooked.

There is no doubt that an instrument of precision is of the greatest

value in the progress of surgery. I am especially interested just

now in the early recognition of cancer of the gall-bladder and its

differentiation from the benign hypertrophy of Luschka's glands.

The direct inspection of the gall-bladder may be very helpful

here.

In some cases the manipulation to expose and thoroughly examine

the lower end of the common duct and diverticulum of Vater pro-

duces so much shock that the surgeon is compelled to make his

examination very rapidly. The opening of the dilated common duct

and the inspection with Professor Rovsing's instrument may prove

to be of great value in such cases. We might see a small stone much
more quickly than we could feel it in the past. We may be able to

recognize the cancer of the diverticulum of Vater at a sta^e most

favorable for operation. Ulcers of the duodenum on the posterior

wall are often inaccessible to palpation.

Dr. John B. Roberts, Philadelphia.

I would suggest that this instrument, the gastroscope presented

by Professor Rovsing, might also prove useful in cases of typhoid

fever, in which it seemed justifiable to search for the source of violent

intestinal bleeding.
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Dr. Howard Lilienthal, New York City.

I beg to express my gratitude to Dr. Rovsing for this interesting

paper. Would it not be feasible for us in this country, until we can

avail ourselves of his instrument, to make use of a cystoscope for

the purpose of finding the bleeding point in hemorrhage from the

stomach and surrounding it with a suture as he suggests ?

Dr. Arpad G. Gerster, New York City.

When Professor Rovsing first pubUshed a paper on this subject it

attracted my attention. It seemed to me then that this thing would

fill a gap the existence of which we all felt very keenly. I imme-

diately took a cystoscope and got a cadaver, opened it, and stuck

the instrument into the stomach, inflated it, and was astonished to

see even with that poor instrument how beautifully the interior of

the illuminated stomach could be inspected. The enlightenment

that the method gives, and the clear vision by which successively

every portion of the stomach, including the pylorus and the cardia,

could be explored are remarkable. There was no doubt in my
mind, barring accidents such as related today, mention of which

was contained in my report on abdominal surgery in last year's

Progressive Medicine, that the instrument, if used with proper pre-

cautions, involved Uttle danger. With a small incision in the stomach

wall and a purse-string ligature securing against an escape of the

stomach contents, the operation is practically free from danger.

There is no waste of time in palpating and pulling, which is more

dangerous than such an incision, and it will yield more positive

results than the ordinary forms of inspection and palpation to which

we have heretofore been accustomed.

Professor Rovsing. I thank you very much for your remarks.

If I understood aright there was a proposal that you should use the

ordinary cystoscope in cases of hemorrhage. The first time I used

it I got this idea, but as I made my experiments I saw that the appa-

ratus was too short, the light too feeble, and the area of union too

small; it took, therefore, much time to survey the whole mucous

membrane with that instrument, and so I made this instrument with

such a large area of vision that in a few minutes can be seen the

mucous membrane from cardia to pylorus, and then having passed

the instrument through the pylorus into the duodenum you can survey

the inside of the duodenum very clearly, you can see the bile flowing

out from the papilla, and you can also see down to the angle between

the perpendicular and the transverse part of the duodenum. Then,
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again, the light of an ordinary cystoscope is not sufficiently strong

for one to see at once the bleeding spot by diaphanoscopy.

I would like to say a word on another use of this gastroscope and

that is in reference to a gastroscope with a channel to introduce an

esophageal sound in cases of stricture of the esophagus. In some

cases it has been a very great help for me to behold the stomach

through the gastroscope; you can easily, from below, get in the stric-

ture and draw the bougie out through the mouth and tie a silk cord

to the sound and then proceed by the ordinary progressing dilatation.



CONTRIBUTION TO THE ETIOLOGY OF CONGENITAL
DISLOCATION OF THE HIP

By emmet RIXFORD, M.D.
san francisco

Two brothers, John T. and Carl P. Jones, practising physi-

cians in Grass Valley, California, found each a case of double

dislocation of the femur, the one in a nine months' fetus, stillborn,

the other in a living child which came into the world in a mis-

carriage at seven months and which lived but an hour after

birth. The Doctors Jones deserve great credit for having made
the diagnosis of congenital dislocation of the hip at birth and

for having saved the material with much difficulty for investi-

gation. I wish to express my great indebtedness to them for the

privilege of studying these joints. If similar care in examining

the newborn and children cast into the world prematurely were

generally exercised, many of the vexed questions regarding the

etiology of congenital dislocation of the hip would be speedily

solved.

Case I.—The mother is a large, healthy, hardworking woman,
who has had four normal children living and two stillbirths at

term. Of the first stillbirth there is no record of examination;

the child died shortly before birth. The second stillbirth

terminated the fifth pregnancy at nine months, and a half. It

was a dry birth with breech presentation.

This child was a female and weighed eight and a half pounds;

the cord presented no irregularity; the lower half of the body

only was preserved. It showed the following deformities:

Dislocation of both hips upward and backward, bicornate, or

rather, bifid uterus, imperforate anus and vagina, large clitoris

corresponding to the male urethra, not certainly communicating

with the bladder. The sigmoid and rectum were distended with
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meconium, the latter opening between the two horns of the

uterus into the bladder by a minute aperture the size of a bristle

;

the bladder was large and thick-walled ; a rudimentary vagina

on each side also opened into the bladder by an opening large

enough to admit an ordinary probe; the right half of the uterus,

Fallopian tube, ovary, round ligament, and ureter were normal;

the left half of the uterus, rudimentary, but the ovary, tube

and round ligament were substantially normal.

The position assumed by the lower extremities in flexion on

the abdomen, the legs crossed in front, with both knees flexed,

is within the range of the normal position of the extremities in

utero. Both feet showed evidences of abnormal pressure, the

left being dorsally flexed over the right knee, with its sole

presenting to the uterine wall. It was therefore in a position

of calcaneovalgus. The right foot, presenting its dorsal surface

to the uterine wall, was in slight varus position (see Fig. i).

Although when seen by me this specimen had been in weak

spirit for some weeks, and therefore showed considerable rigid-

ity of the muscles, the head of the femur could be slid about in

various directions on the dorsum of the ilium, for a distance

of almost a centimeter, but abduction was markedly limited.

When forcibly extended and then released, both thighs sponta-

neously resumed their position of flexion.

Before dissection, both dislocations were readily reduced, as

in the Paci-Lorenz operation after section of the adductors,

and the position in reduction was apparently more stable than

after reduction in the ordinary case in children of two or three

years of age, the acetabula being relatively more competent.

Radiographs taken in the straight and in the sitting position

(Figs. 2 and 3) show the calcified portions of the shafts of the

femora extending above the level of the acetabula. They also

show the effect of extension of the lower extremities in lessening

the external rotation of the thighs, i. e., in the flexed position

the fibulae appear on the inner side of the tibiae as in the so-called

siren deformity in several instances of which Dreesman (Deut.

Ztschr. f. Chir., 1909) has found congenital dislocation of the
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hips and on which fact he has constructed an ingenious theory

of the etiology of congenital dislocation, viz., a theory of inhibi-

tion of the internal rotation, which, according to Fleming, nor-

mally occurs in the lower extremities.

Fig. I.—Case I. Female fetus cf nine months with congenital dislocation

of hip, showing position of lower extremities in utero pes equino-varus (right)

(calcaneovalgus (left).

The right hip-joint. The capsule was stretched upward and

backward, and when opened showed a crescentic band with

sharp edge, dividing the capsular cavity into two portions,

the inner, smaller than the outer, in which rested the head of

the femur. A probe could be passed beneath this fold to a

depth varying from zero below to 5 mm. above. The aperture
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at the point of constriction formed by this fold, 7x11 mm. in

diameter, was amply large to admit the head of the femur (see

Fig. 4).

Fig. 2.—Case I. Radiograph of double congenital dislocation in female

fetus at term.

Though the head of the femur was readily moved about,

and therefore had no single point of rest, the position generally

assumed by the head of the femur on the dorsum of the ihum

when the thigh was flexed was 13 mm. from the centre of the

acetabulum, and 20 mm. from the anterior superior spine, while

the centre of the acetabulum was 20 mm. from the spine.

Reconstructing this triangle, it will be seen that the position

of the head of the femur when at rest, as in the position of the
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extremities in utero, was upward and backward, a very consider-

able distance from the acetabulum.

Fig. 3.—Radiograph of pelvis r extremities in Case I, showing

relations of femora to pelvic bones in Hcxion. Note the mesial position of

the fibulae as in monster of siren type, internal rotation not having been

completed. (Dressman.)

The rim of the acetabulum, bereft of its cotyloid, was gently

rounded, even to overhanging, the cavity being largely occupied

by soft tissue continuous with the lower and posterior portion

of the capsule, its horizontal diameter, 5 mm.; vertical, 7 mm.;

depth, 4.5 mm.
The head of the femur was almost exactly hemispherical,

diameter, 9 mm.; ligamentum teres present and intact, but

drawn out into a mere thread, perhaps 0.5 mm. in diameter;
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it was ruptured accidentally before the photographs were taken,

but its remnants may be seen in the photograph projecting

from the head of the femur and as a light spot in the centre of

the acetabulum (see Fig. 4).

Fig. 4.—Case I. Congenital dislocation of the right hip in nine months'

female fetus, showing small acetabulum with overhanging edges, remnants of

thread-like hgamentum teres, crescentic fold of capsule, remnants of gluteus

minimus muscle between capsule and ilium. X 2.

Torsion. Without destroying the specimen, it was not possible

accurately to measure the angle of the femoral neck with the

plane of the posterior border of the condyles at the knee, as

was done, for example, by Paul Graf {Beit. z. klin. Chir., 1909,

Band Ixiv). Roughly, this angle was estimated by passing a flat

instrument through openings in the skin, and pressing it against

the posterior surfaces of the condyles, and sighting across

another instrument laid above the neck of the femur. By this
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crude means, the angle was estimated as 25 degrees of anterior

torsion.

Left hip-joint. As on the right side, the head of the femur

rested on the dorsum of the ihum at a point 12 mm. from the

centre of the acetabulum; 15 mm. from the anterior superior

spine, while the distance from the spine to the centre of the

acetabulum was 20 mm.

Fig. 5.—Case I. Left hip in nine months' female fetus with congenital

dislocation, showing broad and thick ligamentum teres. X 2.

As on the right side, the upper part of the capsule rested

on a portion of the gluteus minimus muscle, which had

been folded beneath it and therefore could be moved antero-

posteriorly through several millimeters.

Acetabulum. Horizontal diameter, 7 mm.; vertical, 9 mm.;

depth, 4.5 mm. The rim, bereft of cotyloid, edges rounded.
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slightly overhanging; a crescentic fold of capsule with sharp

edge projecting into the cavity on the posterior side; a probe

entered about i mm. beneath it. There was no other sugges-

tion of an hour-glass contraction of the capsule, and this was

insignificant and quite comparable to a similar fold sometimes

seen in the normal capsule.

Fig. 6.—Case I. Showing thickness of ligamentum teres and the small

acetabulum with overhanging edges. X 2.

The head of the femur was nearly hemispherical, its vertical

diameter, 10 mm.; horizontal, 9 mm.; with a slight flattening

beneath the ligamentum teres; angle of neck of femur to plane of

posterior margin of condyles about 20 degrees forward; ligamen-

tum teres very large and flat, and with sharp edges; its lateral

diameter varied from 5 to 8 mm., and it was i mm. or more

thick. With the thigh flexed upon the abdomen, the ligamentum

teres lay straight and flat across the acetabulum, for the most
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part filling its cavity, but when the thigh was extended it showed

a corresponding twist (see Figs. 5 and 6). The ligamentum

teres was free of the neck of the femur and the fold of Amantini.

Case II.—The mother is a large, normal, healthy woman, who
has been pregnant three times; in the first pregnancy, the child

was born normally and lived. The second pregnancy was

interrupted at six months and one week. No data are available

Fig. 7.—Case II. Position of extremities in utero of seven months' male

fetus with congenital dislocation of the hips, showing genu recurvatum

carpus recurvatus, pes equinovarus.

concerning the cause of the miscarriage nor the condition of the

child. In the third pregnancy at three months, the mother,

living in an isolated farmhouse, was terribly frightened by some

drunken rufifians who tried to enter the house. After this, she

began frequently to lose a little blood, at times a great deal.

In spite of rest in bed, this discharge continued, and at six

Am Surg 22
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months amniotic fluid mingled with the blood. At seven months

spontaneous miscarriage occurred. The cord was knotted six

inches from the child's navel, but not strangulated. The birth

was absolutely dry, a vertex presentation. The child breathed,

and though not particularly cyanotic, lived but an hour. As

Fig. 8.—Case II. Radiograph of congenital dislocation of the hip (double)

in seven months' male fetus. Left genu recurvatum.

soon as free of the mother, the thighs of the child spontane-

ously flexed, and the left leg took the position of hyperextension,

with toes pointing backward and downward, and the right leg

flexed, the toes pointing upward, both legs lying on the left side

of the body. Immediately after death, the child was examined
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by Dr. Jones, who found the dislocated hips, and the genu

recurvatum (see Fig. 7).

Body of male child in weak spirit, weighing 11 20 grams,

normal in every respect, except as to hips, left knee, and left

wrist. The testes were free in the abdomen, the processus

vaginalis patent on each side as far as the upper part of the

scrotum. There was present congenital dislocation of both

hips, genu recurvatum on the left side, and carpus recurvatus

on the left; other large joints normal (see Fig. 8).

Left hip-joint. The head of the femur lay on the dorsum of

the ilium, its centre 8 mm. from the centre of the acetabulum,

and 10 mm. from the iUac spine. Distance of anterior superior

spine from centre of acetabulum, 15 mm. No fold of capsule

present, suggesting hour-glass contraction.

Acetabulum. Edges rounded, bereft of cotyloid; horizontal

diameter, 6 mm.; vertical, 5 mm.; depth, 4 mm. Head of

femur almost perfectly hemispherical, 9 mm. in diameter, with

perceptible flattening under the ligamentum teres.

Ligamentum teres present, flat, 6 mm. wide at widest part,

I mm. or less thick, free of the neck of the femur. It lay flat

on the ihum when the femur was flexed, but twisted when the

femur was extended. Angle of neck of femur to plane of condyles

about 45 degrees forward.

Right hip-joint. The head of the femur lay on the dorsum of

the ihum, at a point 10 mm. from the centre of the acetabulum

and 10 mm. from the anterior superior spine; distance of spine

from centre of acetabulum, 15 mm. Acetabulum as on the

left side, without cotyloid, a slight fold in posterior part of

capsule suggesting beginning hour-glass contraction. Angle

of rotation of neck of femur to plane of condyle, about 45

degrees forward.

Case HI.—^Acardiac monster, without external sexual organs

or anus. A museum specimen, an almost shapeless lump of

fat, with undeveloped upper extremities, but with backbone,

pelvis, thighs, and legs, with toes rudimentary and feet showing

constrictions of amniotic bands. The thighs could be extended 30
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or 40 degrees and rotated slightly. A radiograph showed on the

left side relations ordinarily looked upon as typical of congenital

dislocation of the hip. The hips were therefore exposed by

incisions around the crests of the ilia. The hip-joints were

poorly developed, the capsules not fully differentiated. On the

Fig. 9.—Case III. Radiograph of acardiac monster showing displacement

of left hip-joint.

dislocated side, the joint was displaced upward, as a whole,

so as to lie just behind and in contact with the anterior superior

spine of .the ilium. The acetabulum was represented by an

ill-defined cup; the head of the femur, by a rounded knob.

Capsule, cartilaginous; ligamentum teres, not differentiated.
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Fig. 10.—Case III. Displaced and undeveloped hip-joint in acardiac

monster. Note relations of hip-joint to anterior superior spine and sacro-

sciatic notch. X 2.

Fig. ir.—Normal hip-joint in six months' fetus (male). X ^.
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The joint seemed to be little more than a hemispherical slit

in the joint cartilage (Figs, g, lo, and ii).

It is customary to consider the many theories of the origin

of the congenital dislocation of the hip, as divisible into two

groups; the one in which the explanation is sought in a primary

defect of embryonic form (von Ammon); the other, in which

the phenomenon is looked upon as the result of some mechanical

cause acting upon substantially normal but exceedingly plastic

and easily modified structures. There is difficulty in account-

ing for the singular uniformity of findings in congenital dislo-

cation of the hip as observed clinically on the basis of a primary

embryonal defect, but it is thought by many that these clinical

findings are rather the results of later development, made
possible by the supposedly essential primary cause. The

advocate of the mechanical cause, on the other hand, would

consider the lack of development as a sequence of altered

function, itself secondary to the displacement. If the develop-

mental idea is correct, one would expect to find congenital dislo-

cation of the hip definitely hereditary, to show evidences of

the trouble in the earliest months of fetal life, and later to present

great variation in form, and to resist restoration after reduction.

If it is not due in any sense to the anatomical peculiarities of

the human, one would expect to find it in the lower animals.

Advocates of developmental theories are Hoffa, Bade, Wollen-

berg, Schede, Vogel, Kirmission, Kroenlein, Wolff, Hagen-Torn

(I quote Paul Graf); and of the mechanical theories, Lorenz,

Lange, Ludloff, Heusner,Hirsch,Deutschlaender, Schanz, Reimer,

Ewald, and Dreesman, while Le Damany, one of the most assid-

uous of the investigators in this field, takes a middle ground,

making a sharp distinction between the dislocations which are

common in monsters and in the presence of other congenital

defects incompatible with life, called by him " teratological

dislocations," and those which occur in viable individuals,

^'anthropological dislocations," which he would look upon as

a part of the sacrifice humans make to the upright position

and the long thigh. The former are clearly developmental
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defects, occurring very early in fetal life; many of them really

displacements of the imperfect joint as a whole, which, of course,

have nothing to do with the congenital dislocation of the hip

as we know it chnically. Such a displaced joint is illustrated

in Case III, in which the capsule has not been differentiated

(see Fig. 2). Le Damany called attention to the frequent

intermediate cases, which prove, as he says, a certain connection

between the types. But this very inter-relation is quite as

strong an argument for a mechanical theory of causation as for

an embryological one, for even the sorriest monsters often have

pelves and thighs, and are subject, therefore, to mechanical

influences. Le Damany would have it that the anthropological

dislocations occur gradually, either late in fetal Hfe or after

birth, even after the child begins to walk.

Hoffa considered that the a;-ray, showing as it does, even in

the sound hip in unilateral dislocations, evidences of lack of

development, proved the contention that lack of development

was the fundamental cause of the dislocation, but when one

comes to consider that the ic-ray records merely the relation

of the areas of calcification at a given time, and that the areas

of calcification in the pelvis are far from the acetabulum at

the time that the dislocation is produced, actually or potentially,

it is difficult to see that the ic-ray aids very much, except in

recording relations which may better be looked upon as effects

of the displacement.

If the principal cause of congenital dislocation is mechanical,

it would seem to be possible of determination. No doubt, that

it has not been demonstrated is due to the paucity of cases

subjected to anatomical study at a sufficiently early date. It is

often stated that to make the diagnosis of congenital dislocation

of the hip in the fetus or in the newborn child is very difficult.

The fat of the child, the flexibility of its joints, the weakness of

its muscles, make it very difficult to measure the length of the

limbs and to determine the relations of the trochanters to

Nelaton's lines, and to estimate the limitation of abduction.

All the other motions of the hip are practically normal in the
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young child with congenital dislocation. There is one sign to

which I have not seen attention called, and which I believe is

always present and always to be ehcited, namely, the capacity

of the head of the femur in congenital dislocation to sHde on

the ilium.

There is no doubt that the dislocation takes place gradually,

that the capsule stretches to accommodate itself to the pressure

which is generally upward, or upward and backward. The

capsule is folded upward on the ilium, but takes with it the

reflected tendon of the rectus femoris and the gluteus minimus

muscle to which it is attached. The extreme lower part of the

upper limb of the capsule may fix itself on the bone above or

behind the acetabulum, but the upper part of the capsule, that

which surrounds the head of the femur, is separated from the

bone by the reflected tendon, and part of the gluteus minimus

muscle. It therefore is not fixed, and hence the head of the bone

may slide or roll in many directions. It slides within the large

capsule and the upper part of the capsule sHdes on the bone by

reason of the cellular and muscular planes between. At least,

this is the fact in all four joints herein described, and the rem-

nants of the gluteus minimus muscle can be seen in some of the

photographs (see Figs. 4 and 5).

To elicit such sHding, the child or fetus is placed on a hard

table on its back, with thigh flexed to a right angle, and the

knee flexed on the thigh to relax the hamstring muscles. With

one hand the pelvis is fixed, while with the other the thigh is

alternately pulled and pushed in the direction of its shaft, that

is, anteroposterior^ with reference to the pelvis. The sliding

movement of the head of the femur is then readily detected.

Whfle this mobihty persists for several years in unreduced

dislocations, it is greater in degree in the very young before the

head of the femur has had time to come to a position of final

rest on the dorsum of the ihum, and to bore its way through

the capsule and underlying muscle into contact with the bone,

there setting up an irritation which results in the formation

of a false acetabulum. In making this test, care should be
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taken to grasp the femur by the condyles, else the laxity of

the infant knee in flexion may give a false notion of mobility.

I feel confident that if obstetricians would systematically

examine the hips of the newborn for this abnormal mobility

and for the limitation of abduction, most of the cases of con-

genital dislocation of the hip would be diagnosticated at birth,

instead of, as at present, only after the child has been walking

for some time, and that potential dislocations, "luxabiHtes"

of Le Damany, would be detected, perhaps in time to prevent

further displacement. Of course, unilateral dislocations are

often made out earlier than double, by reason of the asymmetry

of the thighs, but these would be all the easier made out

at birth by the difference in mobility between the two sides.

Such systematic examination at birth for the dislocation would

settle the question of the frequency of the occurrence of the

dislocation after birth, but the relation of primary developmental

defects to the dislocation requires for its determination the

systematic investigation of a large number of fetuses at various

ages, presenting this deformity. Unfortunately, such material

is exceedingly scarce, for the reason that there is nothing in

congenital dislocation of the hip which is incompatible with life,

and in those cases in which the fetus dies, other deformities are

apt to be present which have determined the death, and which

would put the case into Le Damany 's class of ''teratological

dislocations," difficult to compare with the cases which we see

cHnically.

It is not clear that diagnosis of congenital dislocation at birth

would be of material assistance in the treatment of the deform-

ity, but at least it would be an interesting experiment to reduce

the dislocated hip and to effect retention by means of some

simple abduction splint. In favor of such an experiment, is

the greater probability of normal development of the structures

of the joint when they are thus early restored to their normal

relations.

Congenital dislocation of the hip is an extraordinarily common
deformity. Le Damany would have it that there are 100,000
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cases in France, if the proportion of i to 3000 of population,

determined by him for the provinces of Brittany and Vosges,

holds throughout the country. While we have no figures for

America comparable to these, the general impression of a number

of surgeons with whom I have talked on the subject, is that the

frequency in this country is far less, and decidedly less than that

of club-foot. Still, it may be safely stated that it is a fairly

common deformity in this country. If Le Damany's notion

of the occurrence of this dislocation after birth, and as a result

of the erect position, is correct, possibly the great frequency

of the dislocation in France may be accounted for in some

measure by the custom in that country of forcibly extending

the newborn infant's thighs and holding them in the extended

position with swathes (maillot), a maneuver which puts the

flexor muscles of the thigh on tension, and develops a continuous

force in an upward direction on the head of the femur. It is

conceivable that in cases "predisposed to luxation," such force

would cause a gradual wandering of the head of the femur

upward and backward. By cases ''predisposed to luxation"

are meant cases such as are described by Le Damany, who in

examining 1674 young children, found no luxations, but 23 "luxa-

biHtes" single and double, that is, cases showing radiographically

deficient acetabula, or a more than normally obtuse angle of

the area of calcification at the upper border of the acetabulum.

It is certainly conceivable that in such cases of potential

dislocation, persistent holding of the thighs in extension by

external means, followed by efforts at walking, may produce

displacement upward and backward by the gradual stretching

of the upper part of the capsule. Some conception of how little

force persistently appKed is required to produce dislocation of

the hip in the plastic joints of the fetus or of the newborn,

may be gotten from the well-known readiness with which spon-

taneous dislocation of the hip occurs, even in adults, in cases

of paralysis of the muscles about the hips.

But the potential dislocation has yet to be explained. As

said above, the a:-ray gives no information as to early conditions.
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It is more than probable that the forces which stretch the

capsule in utero, in some cases will do so to such an extent as

to produce a complete luxation; in others, only to the extent

of permitting the head of the bone to rest on the upper edge

of the acetabulum. Such cases might properly be described as

potential luxation, but they would not exhibit demonstrable

shortening of the femur, or detectable displacement of the

trochanter, and the limitation of abduction would be so slight

as to escape detection. They would almost certainly exhibit

the phenomenon of lateral sliding, however, to a perceptible

degree.

The extraordinary frequency of the occurrence of other con-

genital deformities concomitant with dislocation of the hip is

the principal ground of argument for the developmental theory

of origin. Asymmetry of the pelvis, spina bifida, club-foot,

absence of the patella, syndactylism, harelip, luxation of knee,

genu recurvatum, club-hand, hernia, cleft of abdominal wall,

bicornate uterus, imperforate anus, intellectual inferiority, and

many others have been observed. But the frequency of club-

foot, which is generally of the equinovarus variety, is far greater

than all of the other deformities combined, and is very definitely

a pressure phenomenon. It is by no means certain that genu

recurvatum, absence of the patella, asymmetry of the pelvis,

luxation of the knee, and even spina bifida and some of the

other deformities, are not the result of abnormal pressure, or

of restriction of the available space in which the fetus has to

grow, for skin, and muscle, and bone defects occur in many
parts of the body, demonstrably the result of such pressure,

''Belastungs deformitaten." Le Damany found i case in 50

of congenital dislocation of the hip to have some other con-

genital deformity and i in 66 to have club-foot. If to club-foot

are added the other pressure deformities it is evident that the

proportion of occurrence of congenital defects definitely refer-

able to primary defects in the embryo is not so much greater

in those suffering from congenital dislocation of the hip than

in the general population as is commonly supposed.
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One point difficult to explain on the basis of primal embryonal

defect is the fact that after reduction of a dislocation the ace-

tabulum and the head of the femur go on and develop, and the

final result is a joint but Kttle removed from the normal. In

fact, it is commonly held that the success of the modern treat-

ment of congenital dislocation of the hip definitely disproves

the von Ammon theory.

The flattening of the head of the femur, the development of

the false acetabulum, much of the rotation forward of the neck

of the femur, non-development of the acetabulum, contracture

of the adductor muscles, hour-glass contraction of the capsule,

lengthening of the Hgamentum teres, and absence of the same,

so often met with in older children, scoliosis, which is marked

in unilateral cases, etc., are all explainable as secondary pheno-

mena, the result of pressure and of altered function in walking.

Since these secondary phenomena to a great extent complicate

our treatment, the desirability of early diagnosis would seem

to be evident.

Le Damany's notion, that the long femur finds a fulcrum on

the anterior superior spine of the ilium, is opposed by Paul Graf

(loc. cit.), who made an exhaustive series of measurements in

III fetuses and young children, and established the normal

relations of the structures about the hip-joint, and who found

that the femur would not impinge on the anterior superior spine,

but that the fulcrum—if there is one—must be the abdominal

wall and other soft parts. It matters little for the theory where

the fulcrum is so long as it exists, but while such a leverage

would account for a forward stretching of the capsule, it would

not furnish a vertical component of force tending to displace

the head of the bone upward; nor a horizontal component,

directed backward.

In the two fetuses here described, the stretching of the capsule

was much greater in the upper portion, and definitely occurred

in utero. There were many evidences of excessive intra-uterine

pressure, particularly on the knees and feet.

It would seem that some additional force must be found to
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account for the vertical displacement. Forcible extension of

the thighs after birth will not answer in these four joints, for

that would have left evidences of trauma, and there were none,

and the capsules were nowhere attenuated, but had evidently

accommodated themselves to the stretching, which must there-

fore have been a gradual process while the fetuses were still

alive. Such a force might be found in the efforts of the child

itself in utero in straightening its back—efforts of extension of the

pelvis. Little is known of the movements of the fetus in utero.

but with the uterus pressing on the knees, it is evident that

little movement would be possible to the legs and thighs. With

any resistance to downward pulling of the thighs—a rigid

uterine wall, small fibroid, legs in extension, feet caught over

arms, or forehead, or shoulder, or amniotic folds—extension

of the pelvis would develop a force pulling the pelvis away

from the femur, that is, a force tending to stretch the capsule

and displace the head of the femur upward and backward.

Such a force would be a pull transmitted along the length of the

femoral shaft, and therefore largely in the direction of the

upward displacement. Furthermore, any theory based upon

such a force would not be subject to Vogel's objection to

leverage notions that if the long femur were a lever trans-

mitting force enough to stretch the capsule, it would bend.

I would simply offer this as a suggestion, which, if established,

would account for the upward displacement, but it is not neces-

sary to assume that the fetus in utero is active in dislocating its

own hips, for with the growth of the spine in length, the very

marked convexity of the spine of the lirst two or three months

of gestation becomes rapidly less, and such a straightening of

the spine would of itself develop forces acting in these directions

in the presence of resistance to the thighs following the pehas

in its movement of extension.

The shghtly greater development of the female pelvis in utero,

the more vertical inchnation of the plane of the acetabular

ring (Graf), might under such force furnish the slight anatomical

difference required to account for the greater frequency of con-

genital dislocation of the hips in the female sex.



CENTRAL DISLOCATION OF THE FEMUR: REPORT
OF A CASE

By GEORGE TULLY VAUGHAN, M.D.
WASHINGTON, D. C.

Some confusion seems to exist as to what constitutes a central

dislocation of the femur. While some would include under this

heading all cases of fracture of the pelvis in. which the head of

the femur passes into the pelvis, others would limit the term

to special cases in which the fragments of the acetabulum bear a

certain relation to the head and neck of the femur. It would seem

then that a central dislocation of the femur is a fracture disloca-

tion in which the head of the femur passes through the floor of the

acetabulum into the pelvis, the ring or rim of the acetabulum

embracing the neck of the bone. The floor of the acetabulum

is always broken and the ring is also probably always broken

or cracked so that the parts may temporarily separate from one

another in order to let the head pass through, but the fragments

must still be in position to make more or less of a ring which

embraces the neck of the femur.

Intrapelvic dislocation is not necessarily of the central variety.

A fracture of the pelvis which permits the acetabulum to be

pushed into the pelvis by the head of the femur is not a central

dislocation. Neither is an injury in which the head of the

femur is in the pelvis but the fragments of the acetabulum are

displaced some distance from the femur.

At times in central dislocation the fragments of the acetabu-

lum separate along the hues of their embryonal origin enough

to permit the head to pass through and then close together

around the neck.
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In collecting the reported cases, I have followed Miiller's plan

of dividing them into the ''clear cases"—those in which the

diagnosis was confirmed by undoubted signs, by necropsy, by
the Rontgen ray, or by operation; and the ''doubtful cases"

in which the diagnosis was not proved. To Miiller's list of 20

clear cases I have added 6, including my own case; and to his

list of 29 doubtful cases I have added 10 cases, as shown by
the table.

Symptoms. The symptoms of central dislocation of the femur

are very similar to impacted fracture of the neck of that bone.

1. Outward rotation of the femur, slight in degree, was noted

in II cases; inward rotation in one. In some the position as to

rotation was normal.

2. Sinking of the trochanter or its approach toward the

median line was noted in about half the cases. Measurements

are given of a difference of from 2 to 4J cm. in the two

sides.

3. Shortening. As a rule slight shortening existed, the tro-

chanter being i to 2§ cm. above Nelaton's line. In two patients,

however, no shortening was recorded.

4. Movements at the joint. In the large majority restricted

motion was noted. Neither flexion, adduction, abduction, or

rotation was normal. The limitation in the arc of rotation of

the neck of the femur is striking.

5. Presence of the femoral head in the pelvis. Probably in

every case the head can be felt in the pelvis by palpation

through the rectum or vagina. This fact is recorded in- 14 of

the 24 cases reported.

Differential Diagnosis. The diagnosis can be made from

impacted fracture of the neck and from all other injuries which

it resembles except certain other fractures of the pelvis, by

feeling through the rectum or seeing by means of the or-ray,

the head of the bone projecting into the pelvis. From certain

other fractures of the pelvis with projection of the head into

the pelvic cavity, the diagnosis can be made only by means of

the a;-ray or by operative exposure.
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Complications. Injury to the pelvic viscera, rectum, small

intestine, bladder, large bloodvessels, and nerves have been pro-

duced by the head of the femur or by fragments of bone from

the pelvis.

Prognosis. Of the 26 clear cases there were 8 deaths and

18 recoveries, a mortality of 30 per cent. As to functional

results, in only 3 of the 18 Who recovered could the result

be called perfect. In most there were limitation of motion,

shortening of i to 3^ cm., etc.; thus limited motion in 7, shorten-

ing in 7, stiffness of joint in 2, outward rotation in i, outward

rotation and abduction in i, totally incapacitated (at end of

three months) in i. The number of cases in -which shortening

remained, suggests the opinion that the dislocation was not

reduced in these cases, or that it did not remain reduced.

Of the 37 uncertain cases in which the result was given, there

were 17 deaths and 20 recoveries—mortality 47 per cent. In

2 the result is not given.

Treatment. Reduction should be attempted as advised by

the usual methods, namely, by traction outward and downward

in the axis of the neck of the femur. Strong adduction or

abduction with the thigh flexed at right angles on the pelvis

have been tried, but great care should be used lest the fracture

be made worse, the femoral neck itself be broken, or the pelvic

viscera lacerated. Failing in these, the dislocation should be

reduced by open operation.

Vaughan's case, 191 1: A white man, aged fifty-six years,

slipped on the street and fell, striking on his left trochanter.

He was unable to walk and was carried to the hospital, where

examination the following day showed flattening of the left

trochanter; otherwise the thigh seemed in its normal position;

measurements between the anterior spine of the ilium and

internal malleolus gave half an inch shortening on the left side;

motions greatly restricted at hip-joint.

A diagnosis of impacted fracture of the neck of the femur was

made, but on examining a skiagram, the head of the femur was

seen projecting into the pelvis. Under anesthesia the head of
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the bone could be felt through the rectum, also irregular surfaces,

evidently fragments of bone from the acetabulum. Attempts

were then made to reduce the dislocation by traction on the

femur outward and downward, but without success, as was

proved by another skiagram.

Fifteen days after the injury open operation was done in

order to reduce the dislocation. An incision was made from an

Fig. I.—Radiogram (not retouched) on admission to hospital May 20, 191 1.

inch above and within the anterior superior spine along the

brim of the pelvis to the femoral vessels, then downward and

outward across the neck of the femur. The head of the femur

was found projecting through the floor of the acetabulum into

the pelvis. Traction was then made by means of a folded

towel passed around the inner side of the thigh, downward and

outward, while at the same time the head was pressed outward

Am Surg 23
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with the hand in the pelvis, but the head would not come out.

An incision was now made exposing the outer part of the shaft

at its junction with the trochanter and the bone was seized

where the neck joins the shaft by large bone holding forceps and

strong traction was made, as much as it seemed the bone could

bear without fracture, but without success. A strong folded

Fig. 2.—Radiogram (not retouched) May 27, 191 1, after attempted

reduction by manipulation.

towel was then passed about the femur just below the neck, one

end out of the front wound and the other end out of the wound
over the trochanter, and strong traction was made with a like

result. During these efTorts the line of traction was varied and the

head was rotated in seemingly every direction. The neck of

the femur was now exposed in front and the capsular ligament

was opened, showing the rim of the acetabulum apparently
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unbroken, but on passing a lever through the acetabulum from

without over the head of the bone and prying, the rim of the

acetabulum opened and the head easily slipped out into place.

The bone seemed to yield chiefly at the lower front part of the

acetabulum. One line of fracture was seen and this ran from

the acetabulum downward and inward obliquely into the pubic

bone but the fragments were not separated. The ring closed

Fig. 3.—Radiogram November 13, 191 1, following open operation

June 3, 191 1.

as soon as the pressure was removed and there was no tendency

to a recurrence of the displacement on making motions at the

joint. The fragments forming the floor of the acetabulum were

pressed as nearly as possible into position, the wounds were

closed and dressed, and the patient put to bed without any

retention or extension apparatus. Suppuration followed and

continued for nearly three months and the patient did not get
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out of bed for nearly four months. A skiagram taken about this

time shows the head of the femur in the normal position.

Six months after the injury the patient was discharged recovered.

He was able to walk with crutches, bearing a little weight on

the injured limb.

Nine months after the injury (March i6, 191 2) the patient

can walk with a cane but prefers crutches. All motions at hip

possible but somewhat restricted, evidently from lack of strength.

Limbs of equal length. Patient in excellent health (see Figs.

I to 3). i

Central Dislocation of the Femur

Clear Cases

1 . Arregger 1904
2. Cooper 1823

3. Grassner 1902

4. Henschen . . 1909

5. Hutchison 1866

6. Lendrick 1839

7. Lawson 1878

8. Miiller 1909

9. Miiller 1909
10. Miiller 1909
1

1

. Schloffer 1 907
1 2 . Vireveaux 1 899
13. Wilms 1904
14. Wilms . . . .* 1904
15. Woerner 1907
16. Woerner 1907
17. Woerner 1907
18. Woerner 1907
19. Wolff (Rehm) 1907
20. Wolff (Rehm) 1907

Additional

21. Halstead 1909
22. Schroeder 1909
23 . Schroeder 1909
24. Skillern and Pancoast 1912

25 Stocker 1911
26. Vaughan 1912
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Doubtful Cases

1. Barron - 1884

2. Bennet 1900

3. Beaugrand (Henschen) . 1850

4. Bockel 1873

5. Coote (Henschen) 1865

6. Dupuytren 1839

7. Gallez 1899

8. Gama 1837

9. Godlee 1899

10. Hesse 1904

11. Holmes 1887

12. Katz 1902

13. Kilner 1872

14. Kronlein 1882

15. Lauenstein

16. Morel-Lavalee 1851

17. Moore 1851

18. Muller 1909

19. Ohaudjamier (Roux) 1902

20. Paul 1901

21. Peters 1861

22. Rechenburg 1904

23. Samson 1840

24. Sands 1876

25. Simon (von Eiselsberg and Ludloff) 1900

26. Sommer 190?

27. Vaquez 1884

28. Wilms 1904

29. Wilms ... 1904

Additional

30. Bockel . . 1880

31. Bousquet . . 1896

32. Collisen . . 1778

33. Faure 1846

34. Fuller 1909

35. Gunn 1885

36. Schroeder . 1909

37. Skillern and Pancoast 1912

38. Skillern and Pancoast 1912

39. Skillern and Pancoast 1912
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DISCUSSION

Dr. Richard H. Harte, Philadelphia.

I have been very much interested in the case reported by Dr.

Vaughan, which illustrates in a measure what we are confronted

with in cases of dislocation of the hip. Fortunately dislocation of

the hip is comparatively rare, but I saw a case of this sort which

came from Illinois to my service at the Orthopaedic Hospital this

spring. I had a number of skiagraphs taken and they showed the

acetabulum apparently in normal position, the head of the bone out

of place, and the classical symptoms were present. I had the advice

of Dr. AlHs in this case and borrowed his apparatus. On two occa-

sions, with my colleague. Dr. Taylor, we resorted to every means

of reduction, but in vain. The patient was anxious something more

should be done, and I told him I would try to reduce the condition

without an open operation, but I was finally compelled to cut into

the joint, and even then, using all our efforts, we were unable to

replace the head of the bone. I therefore resected the head of the

bone and closed the wound. The man made a very comfortable

convalescence and was out of bed in six weeks, and in a short time

was walking with crutches, and now is back at his vocation as a

farmer. Resection of the head of the bone really gave him a better

joint than he had before, because the displaced head had been the

cause of much pain, and there was no ankylosis following the resection.

Dr. RixroRD. There are one or two important points in refer-

ence to the therapy of congenital dislocations of the hip, particularly

the operative treatment as to whether the acetabulum is so undevel-

oped as to require excavation. It would appear from these four

joints described in my paper that the acetabulum though smaller

than normally is only a very little smaller than the head of the femur,

for this is also slightly smaller than the normal. Furthermore, the

small size of the acetabulum is more apparent than real in that the

edges actually show a good deal of overhanging, are round and

soft, and with very slight force one can compress the edges so as to

materially increase the diameter of the acetabulum. I think that

these findings have a very great bearing on the question of the

relative merits of the mechanical and cutting operations. The non-

cutting operation will do the work and the acetabulum may be

expected to increase in size and fit the head of the bone if reduction

is effected at a sufficiently early date and maintained. The treat-

ment by open operation therefore, it would seem, should be used
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only in the late cases. Whether it is to be expected that the therapy

of the future will contemplate the reduction of the dislocation in

very young infants is a question, not but what it is perfectly feasible,

for in one fetus, even in an alcoholic preparation, some months old,

I was able to put the head of the bone in or on the acetabulum after

section of the adductor muscles; but section of the adductors would

not be necessary in fresh tissues. Of course, there are practical

considerations in the way, e. g., \yhether the infant can be kept in

a position of abduction at so young an age without trouble result-

ing from pressure of splints, etc., and whether it can be kept clean

without reluxation recurring when the dressings are changed.



THE END RESULTS IN SIXTY-THREE CASES OF
OPERATIONS FOR BRAIN TUMOR

By WILLIAM J. TAYLOR, M.D.
PHILADELPHIA

This short paper will give the final results of 63 operations

for tumor of the brain which have come under my personal

observation during the last twenty-five years.

For fifteen of these years, starting in 1887, it was my good

fortune to be Dr. W. W. Keen's chief assistant, and as such I

assisted him in operating upon the first tumor of the brain which

was successfully removed in America.

The results given here are from the records of those cases

of his in which I assisted in the operation and after-care, and

of those upon whom I have operated myself. I am greatly

indebted to him for this opportunity of giving the results in his

cases. It will therefore be seen that this is essentially a personal

experience, and no attempt has been made to collect the results

of other operators.

A statistical record of the results in operations for tumor

of the brain by many surgeons would be too great a task, and

the resulting table would be, to say the least, of very doubtful

value.

Methods of operating, the judgment when to go ahead and

when to keep hands off, whether to stop and be content with

simple decompression or to plunge into the tissues of the brain

and try to find a deep-seated growth, are all great factors in

the final results, and must be taken into account when the

work of a large number of surgeons is considered. It is a sad



TAYLOR: OPERATION FOR BRAIN TUMOR 361

fact, but one which must be faced, that there seem to be some

operators who give results which others cannot possibly obtain,

and who report their successes so soon after the date of opera-

tion that Httle real dependence can be placed upon their findings.

We all know how many cases there are of tumor of the brain

which cannot be localized with any degree of accuracy, and

when the skull is opened cannot be found. Then there are

a certain, but smaller, percentage of cases where at operation

the tumor is found but cannot possibly be removed. And
then there are a very small number of cases where the tumor

can be readily located, and completely or partially removed.

It is in this small number of cases, and it is very small indeed,

that brilliant results are obtained. Most of these are small

tumors, and many of them arising from the dura, clearly lim-

ited in outline. They may be in the brain or only involve the

brain by mechanical pressure owing to their size and location.

Of this type was the first brain tumor removed by Dr. Keen in

December, 1887. It was a simple fibroma of the dura, benign

in character, of very slow growth, and absolutely free from

any attachment to the brain itself. The patient Hved for nearly

twenty years, much improved in many of his symptoms, but

practically blind as the result of the long-standing intracranial

pressure. There have been only two others among all of our

cases who have lived for six years, and only one of these is

living today. All the others have died within three years of

operation. There have been tumors where the primary surgical

results have been most satisfactory, but most of these, endo-

theliomas and gliomas, have quickly recurred and resulted in

death within a comparatively short space of time.

The value of decompression in relieving the distress incident

to the increased intracranial pressure is now so well established

and the operation so universally practised that little need be

said here in its favor. One of my own cases, rapidly becoming

blind, with headache and vomiting, whose skull was opened first

on one side and then on the other, in the temporal region, has

been able to take up his work of a gardener and has supported
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himself for over two years. It relieves the intense headache

and papilla edema, thus preserving the eyesight, and, if under-

taken sufficiently early, undoubtedly materially prolongs life.

Many of our earlier operations for tumor of the brain were

too radical, the search for the tumor was too prolonged, and

great damage was done in consequence to the convolutions and

centres. Many of these cases were in desperate straits, were

in reality past the point where they could have been benefited.

Today these same cases would have come to operation earlier

and with much better chances of relief. I believe now, with

increased experience, that unless the location of the tumor is

very evident, the tissues of the brain should not be damaged

in an effort to find it, and that rehance should be placed upon

decompression to reheve the symptoms. In several instances

decompression and thus relief of high pressure has permitted

the tumor to push its way to the surface of the brain, and at a

second operation be removed.

We have had six tumors of the dura. Of these, three died within

a few hours from hemorrhage, and three survived operation.

One of these was our first, who lived for nearly twenty years.

The second, after making a brilliant surgical recovery, died of

a recurrence of the disease, an endothelioma, one hundred and

eight days after operation. The third recovered from the opera-

tion and was reported five months afterward as improved, but

it has been impossible to learn her subsequent history. Dural

tumors are particularly prone to bleed, and this is due, of course,

to the nature of the growth, which is almost always an endothe-

lioma. All the vessels are engorged, the smaller ones dilated,

and the bleeding general over the dural surface. It is extremely

difficult to control this general bleeding; ligatures are of little

use, and at times it may be necessary to perform the operation

in two stages. Venous bleeding is much more fatal than arterial,

and I have seen several patients die from the loss of an amount

of venous blood which did not appear very great.

There were in all eight simple cysts of the brain substance

—four of these were cerebral and four cerebellar. Six of these
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recovered from the operation of simple drainage, and one at

least has lived comfortably for five and a half years, and is

living today. It was necessary to drain this cyst a second

time. There were in addition to these simple cysts, and by this

I mean cysts which had such thin walls that no attempt at

removal could be undertaken and drainage had to suffice, three

cases of cystic degeneration of a distinct newgrowth. One

was a broken-down gumma; a second, cystic degeneration of

a sarcoma of the cerebellum; and the third, a cyst with thick

walls which was dissected out completely. This was believed

to have undergone sarcomatous degeneration, but the patient

lived for six years in apparently good health. Finally, there

was a recurrence and death followed a second operation.

The total number of cases was 63. In 33 the tumor could

not be found at operation, and a decompression gave more

or less relief to the patient.

In 30 cases the tumor was found and removed at operation.

In 14 of these the newgrowth was completely gotten away. In

9 the growth was only removed in part, owing to its infiltrating

character. In 8, cysts were found and drained.

The operative mortahty is very high, much higher in fact

than I had supposed until these histories were studied with

care: six patients died within the first five days, four of these

within twenty-four hours, when the skull had been opened and

no tumor found. One of these died of pneumonia in five days,

and one of edema of the lungs in seventeen hours. Thirteen died

within ten days of the operation, of those in which a tumor was

found and removed; eight of these died within thirty-six hours,

and one from chloroform.

One case of cerebellar cyst died in five days, as a direct

result of operation.

Nineteen deaths all told, as a direct result of operation, that

is within ten days, in 63 cases is a very high percentage of

mortality (30 per cent.).

The final or end results in all of these 63 cases are very bad

indeed.
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One case of cyst of the cerebellum is alive and well at this

time, five and one-half years from the date of the first opera-

tion and three years from the date of the second operation of

draining the cyst.

One case of glioma of the brain is living and comparatively

comfortable, three years since the first operation and eighteen

months since the second operation. This patient has a recur-

rence of his growth and must soon go.

There are three others now Hving, but three years have not

yet passed since they were operated upon.

In our earlier work the value of decompression as a life-

prolonging measure was not fully recognized and was not urged

upon our patients as it would be today. Many cases of tumors

of the brain which could not be localized with reasonable cer-

tainty were therefore allowed to suffer the violent headache,

vomiting, and loss of sight which we now know could be relieved.

It seems to me the time has come to give a plain statement

of facts in regard to the end results, and by one who has had

an experience now covering a period practically of 25 years.

I do not know what the statistics of other operators may show

in the way of end results, but I doubt if the truth be told, if

their experience, covering the same number of years, would

offer much more encouragement. Occasionally the results are

so brilliant and often so unexpected that these poor unfortunates

should be given the chance of rehef which operation alone

affords. The possibility of several years of life made comfort-

able and in some instances of great usefulness may well be

striven for, and the dangers of operation, while very great,

are not to be compared to the benefits which may be obtained.

The operation of decompression as now practised is one of

much simplicity and safety and in the want of accurate locali-

zation should always be advised. Many, and in fact almost

all, of our earher cases submitted to operation when the tumor

could not be found should not be considered as simple decom-

pressions. As I have stated, we then beheved in searching the

brain for the growth, and thereby inflicted so much damage to
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the tissues that the mortality rate was very high. In the last

few years every case but one of simple decompression for pres-

sure has made a good surgical recovery. This one, a cerebellar

growth, was decompressed in the temporal region when it should

have been over the cerebellum. The error was, I think, par-

donable, as the autopsy showed acute dilatation of the lateral

ventricle, producing great pressure and total palsy of every

nerve passing through the great sphenoidal fissure.



SURGERY OF THE ARTERIES: SOME PERSONAL
EXPERIENCES

By albert VANDER VEER, M.D.

ALBANY, NEW YORK

Suppurating wounds complicated with arterial hemorrhage.

Treatment of popliteal aneurysm by pressure.

Ligation of the brachial artery for traumatic aneurysm.

Ligation of the common carotid for traumatic aneurysm in a

girl two years old.

Ligation of femoral artery—immediate hemorrhage—digital

pressure for two weeks.

Ligation of external carotid—section removed with tumor.

Ligation of common carotid previous to removal of tumor

involving the parotid gland and tonsil.

Ligation of left subclavian for aneurysm of middle third.

Two cases of arteriovenous aneurysms—traumatic.

Ligation of common carotid in two cases of congenital arterio-

venous aneurysm.

Direct venous transfusion in a case of severe postpartum

hemorrhage.

In his famous autobiography Dr. Samuel D. Gross speaks

of immediate and secondary hemorrhage in a very fascinating

manner. Those of us that look back upon experiences associated

with the keen responsibilities pertaining to an active operative

practice can appreciate his feeHngs very clearly when he describes

the ringing of the night bell and the dramatic manner in which

the message is delivered. The case operated upon that day, or
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a few days previously, is reported having serious hemorrhage,

and the surgeon must return very promptly to the bedside of the

patient to note that such is the case, for the condition is one of

keen anxiety. The operation that had been done with so much
care and skill is to go for naught, and now the saving of the

patient's life is the important consideration. What to do, and

to do it speedily, requires brave, efficient action. What a chapter

could be written on these messages, first delivered in the above

manner, later in the form of a telegram, then the speaking tube,

now the telephone, and the agony and distress in the mind of

the operating surgeon as he listens to the unpleasant news.

In the life of the surgeon nearing the end of his fifth decade of

practice, whose introduction to this kind of surgical anxiety.was

by way of the battle-field, and in the ligation of many vessels,

as he considers the changes occurring during this period, he can

only exclaim : How wonderful has been the progress in this part

of our work, and why? The surgeon of today, in his knowledge

of gross anatomy, is perhaps no better informed, nor as an opera-

tor more skilful, than in the days of Dr. Gross. Must we not

admit that to the careful observation and study made by the

many surgeons who developed during and after our Civil War, to

the great work of Lister, and the original investigations in path-

ology, evolved by the discovery of pathological microorganisms,

and operative technique is due the great advances made in this

surgical side of our profession? The application of all this care-

ful investigation has been of much value in treating lesions of

the circulatory system. I wonder how many of those who are

within the range of my voice can recall cases of hemorrhage

associated with suppurating wounds? I fancy very few, yet

in the early half of my practice these were the fearful experiences

we had to encounter in the treatment of such conditions. No
emergency work seemed so serious.

The writer recalls a suppurating wound, as shown in the

illustration, of gunshot injury to the scalp. This was in the

case of a young man who, after being wounded, met with great

exposure during a severe rain, then exceeding heat, when all
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wounds suppurated to a great extent, but this one especially.

Hemorrhage from the temporal artery occurred, which persisted

for the first few days, then controlled by ligation. Hemorrhage

again at the end of the eighth or ninth day, and finally ligation

of the common carotid.

Another case of phlegmon, or cellulitis of the palm of the hand,

where secondary hemorrhage persisted, and, finally, Hgation of

both the ulnar and radial arteries with recovery. It used to be

a very interesting study in these cases of Hgation of important

arterial trunks to note the change in the condition of the wound

itself. Suppuration was lessened at once, the area of sloughing

ceased, and unless death, in the form of gangrene, in connection

with the arm or leg presented, it was very seldom the wound

did not improve, except in cases of advanced age, with arterio-

sclerosis, or, as we called it at that time, calcification of the

arteries; yet hemorrhage at the point of ligation very seldom
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occurred, and wounds would be greatly benefited and go on to

improvement.

I love to review my personal experiences in regard to treat-

ment of the various aneurysms, and can only illustrate by a

single case treated in 1870, a popliteal aneurysm in a man, aged

forty years, who had suffered from specific disease and developed

a well-marked tumor in the left popHteal space. Various methods

were suggested by several consulting surgeons and an attempt

made to use a tourniquet over the femoral artery in Scarpa's

space, but unsuccessfully. The suggestion of ligating the femoral

artery was not favorably considered by the patient. The leg

was finally flexed upon the thigh, and keeping the patient well

under the influence of opiates, watching the foot with care,

pressure was increased and an ultimate cure brought about,

good use of the leg following after some six months of marked

muscular weakness. He then resumed his occupation as engineer

in charge of a locomotive on the New York Central Railroad for

a period of nearly five years. At the end of this time, when

stepping from the ground up to the first step of his engine, he

was observed to fall backward and immediately expired. An
autopsy was allowed and revealed a rupture of an aneurysm of

the thoracic aorta.

Think of this treatment, and that of all aneurysms, traumatic

or idiopathic, and consider the brilliant advances that have been

made since in the entire removal of the sac, and of the end-to-

end anastomosis of great arterial trunks.

The treatment of traumatic aneurysm at this time, about

187 1, did not call for any great discussion regarding the method

of operating.

The case of Mr. A. B., aged sixteen years, in whom the

brachial artery was accidentally punctured by a penknife.

Immediate hemorrhage was quite severe and distinctly arterial.

Compresses and bandage applied and wound healed kindly.

In about six months an aneury m, about the size of an English

walnut, developed, beautiful in every respect, and with all the

characteristic symptoms. The vessel was exposed above the

Am Surg 24
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tumor, ligated with silk sutures, which came away about the

fourteenth day, and nothing more was done. The wound healed

.

kindly, collateral circulation was all that could be desired, and

the patient made a good recovery. He was seen for, years after

and no further trouble presented. The sac apparently dis-

appeared through nature's processes. Such cases, after the

establishment of aseptic surgery, were treated with less anxiety,

particularly when the absorbable ligatures were introduced, as

the following case will illustrate: M. F., aged two years, family

history good. Child was born with spina bifida in cervical region.

At the age of six months I removed the sac and patient made

a good recovery. When two years of age. May 15, 1906, she

swallowed an open safety pin> Patient had a severe choking

spell, was given emetics and vomited, but relief did not follow.

It was thought the pin had lodged in the pharynx or upper

portion of the esophagus and could not be reached. Constant

irritation was present and at the end of the ninth day the pin

was vomited. Six days after swallowing the pin in the morning

had a hemorrhage per mouth of about a teaspoonful of blood,

and one at 5 p.m. similar in character. Following noon had

another like hemorrhage, supposed to be caused by swallowing a

piece of bread. The following morning at 3 o'clock had a severe

hemorrhage, parents said in amount nearly a quart of blood,

and child thought dying. No pulse could be made out. Several

physicians were in attendance but no attempt at operative

intervention made. On this day there were several slight hemor-

rhages, although not as severe as the first of the kind. Forty-

eight hours after swallowing the pin an enlargement was noticed

in right side of neck, anteriorly. Until the pin was vomited this

tumor enlarged to one-half the size it eventually attained, then

grew slowly to present size, September 18, 1906. Pulsation in

the tumor had been noticed for last three weeks very distinctly.

On pressure over the common carotid the tumor would entirely

disappear, and diagnosis of traumatic aneurysm was made.

Operation done. Exposure of the common carotid, ligation of

the vessel, also of the distal end above the tumor, and sac
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dissected out. Small drainage tube introduced and antiseptic

dressings applied. Patient made an uninterrupted recovery and

has remained well since. Undoubtedly the open end of the pin,

while it remained, was lacerating the artery.

In the ligation of arteries, associated with arteriosclerosis,

or, as we classified them years ago, atheromatous or calcareous,

how greatly has our anxiety lessened since we have learned to

understand blood pressure and surgical technique. Let me
illustrate: Mr. A. B., aged sixty-two years, October., 1879,

presented with gangrene of the foot, due to arterial changes.

Amputation of thigh, middle third, silk ligatures cut short,

and wound closed with drainage tube. On the tenth day a very

severe hemorrhage occurred. His pastor, a man of great intelli-

gence, was visiting him at the time, and succeeded in controlling

the hemorrhage by pressure on the artery above.

On studying the case carefully, and realizing the wretched

condition the femoral artery was in at the time of the ampu-

tation, I suggested to my medical students that digital pressure

would be a safe procedure in order to save his life. Three of

them at once volunteered to perform this duty and kept it up

for a period of nearly three weeks. The patient made a good

recovery and lived for a number of years afterward, finally

dying of cerebral hemorrhage.

The intelligence and heroism of these students was an indica-

tion of their later success as practitioners, one of them becoming

a very prominent professor of surgery in one of our Western

colleges, and the other two are successful general practitioners

in this State.

In ligating arteries in an advanced stage of arteriosclerosis,

I am satisfied that it is wise to pass the ligature around as much
of the fascia, in the immediate neighborhood of the vessel, as is

possible, in this way forming a sort of cushion in which it may
rest, the pressure of the ligature being sufficient to arrest the

hemorrhage and not injure the coats of the vessel any more than

can be avoided. Then, with good elevation of the stump, there

is less likelihood of secondary hemorrhage following.



372 VANDER veer: SURGERY OF THE ARTERIES

I have been greatly interested in operations about the neck,

pharynx, the sphenomaxillary fossa and ligation of tlie carotid

arteries. I cannot say just how often I have ligated these vessels,

but am greatly impressed with the necessity that frequently

presented, in serious cases, of taking these preHminary steps,

when extensive dissections are to be made.

In May, 1876, Mrs. A. B., aged about thirty-five years,

developed a growth in the right side of the neck, along the angle

of the jaw, which gradually grew upward. Patient was treated at

various times for enlarged glands but growth continued to enlarge

for a period of eighteen months. When she presented the tumor

was movable and an operation advised. In doing this I was

obliged to ligate the proximal, also the distal end of the external

carotid, using silk ligatures. The tumor proved to be a fibroma

and passing nearly through its longitudinal centre was the exter-

nal carotid. This patient experienced some Httle dizziness and

occasional loss of consciousness for ten days after the operation,

then made a good recovery. I have had an opportunity of

seeing her for a number of years and she has had no unpleasant

symptoms nor return of the disease.

Tumors within the pharynx, and especially of the tonsils,

have attracted my attention, and I have very earnestly

endorsed ligation of the common carotid, if operation is called

for, for the ease with which a thorough dissection can be made

is very gratifying.

Mr. McE. J., aged fifty-one years, a prominent citizen, in busi-

ness, and holding other important positions of trust, presented

November 19, 1906. Good family history, aside from an early

tendency to arterial changes. Mother died of heart trouble, one

sister of angina pectoris, and two brothers, one of myocarditis,

the other of arteriosclerosis. Patient had typhoid fever several

years ago, varioloid when a boy, pneumonia eighteen years ago,

and passed renal calculus some few years since. Uses stimulants

and tobacco somewhat moderately. Has had a number of attacks

of tonsilHtis. May, 1906, noticed an enlargement, nearly the

size of a hickory nut, in the right side of the neck. This remained
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stationary for about three months, at the end of which time it

began to grow, and is now slightly larger than when it first made
its appearance. Is movable and presents as large a growth

inside the pharynx, and involving the tonsil, which is movable

on pressure from within. Tumor involving tonsil beheved to be

sarcoma. Operation decided upon as the only treatment, and

performed at the Albany Hospital, November 20, 1906. Incision

for ligation of common carotid was done as a preliminary step.

Next an incision extending from the inferior angle of the ear

down along the sternocleidomastoid muscle was made, and at

the lower end a Y-shaped arm was added, extending out toward

the inner canthus of the right eye for a distance of some two

inches. This gave a very thorough exposure of every part of

the field of operation, and would have permitted section of the

lower jaw had it been necessary.

Examination of the urine showed a normal condition of the

kidneys. Examination of blood: red cells, 4,800,000; leukocytes,

10,600; hemoglobin, 90 per cent.

Section was made of external jugular vein, and it became

necessary to tie the lingual and palatine arteries. Tumor was

dissected out very carefully, which involved a portion of the

soft palate and uvula. In the course of dissection the anterior

belly of the digastric muscle was severed. During the operation

any traction on the mass gave severe dyspnea and at this point

the chloroform and oxygen apparatus was substituted for the

ether, when the cyanosis and coughing were relieved.

Much of the dissection about the soft palate was done with

serrated scissors. Some portions of the deeper parts of the wound

of the pillars of the fauces were brought together with silk and

catgut sutures, and elsewhere in the lateral portion of the tongue.

External wound was closed with continuous chromicized catgut

sutures. Pencil-sized rubber drainage tube was necessary at the

lower angle and the usual dry dressing of vioform gauze appHed.

There was considerable drainage for a period of four or five days.

Patient made a nice recovery from the anesthetic and progressed

very favorably, leaving the hospital December 10, 1906.
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I saw the patient a few days since and is in excellent health.

The following report from the Bender Hygienic Laboratory

is presented:

"The specimen which you sent to the laboratory some time

ago from the tonsil and cervical lymph node of Mr. McE. J.,

has given me considerable thought and some concern. At the

time of the operation a frozen section was made, and the condi-

tion was called a spindle-celled sarcoma. The portion examined

was certainly of this character. A large number of celloidin

sections have been cut out since, and while some show in places a

very typical picture of spindle-celled sarcoma others are suggestive

of a peculiar type of carcinoma, while in other places there is a

picture which is usually seen in the mixed tumors of the parotid

gland. Is there any possibiHty that this tumor might have

arisen in the parotid ?

"I cannot thoroughly beHeve that we have a combination of

two types of tumor occurring in the original growth of tonsil

and in the metastasis of the lymph node. I have therefore sent

sections to Dr. F. B. Mallory, Harvard Medical School, in order

to procure another opinion. Until I receive such I do not care

to make a final diagnosis. I trust this will be satisfactory to

you."

Sincerely yours,

R. M. Pierce,

Director Bender Hygienic Laboratory.

Dr. Mallory reports, December 21, 1906, that ''the consensus

of opinion regarding the specimen sent is that it is a carcinoma,

primary in the tonsil, with metastasis in the cervical lymph node.

"

At the present time there are few surgical operations that call

for more perfect surgical technique than the Kgation of arteries.

The following case is of interest: Mr. T. M., aged sixty

years, a prominent pubHsher, was admitted to the Albany

Hospital, June 24, 1908, with a history somewhat as follows:

Over three months ago noticed pain starting just above the
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elbow and extending down to the middle fingers; dull in character

and aggravated by trying to lift anything. Careful physical

examination developed the fact that the pulse was less regular

in left radial than in right. Pain was not reheved by treatment

and another examination made two weeks after the first, when
tumor was discovered just above the clavicle, and tentative

diagnosis of aneurysm of subclavian artery made. Bruit was

very distinct, and when pressure was made close up behind the

upper portion of the sternum it stopped the pulse in wrist and

there was diminution of the enlargement. Patient had been on

iodide of potassium for some time but without any apparent

beneficial effect. The tumor now presented about the size of

the end of thumb, and pulsated synchronously with heart beat.

Incision made along the anterior portion of clavicle, three

inches in length, tissues retracted backward, and by careful

dissection the artery, together with a portion of the brachial

plexus, was exposed, when an aneurysm in the second portion

of the subclavian was brought to view, fusiform in character and

having its narrowest part at the inner portion of the clavicle.

Two cumol catgut sutures. No. 3, were passed around the artery,

one at the proximal and the other at the distal portion of the

aneurysm and tied, at the same time the artery was controlled

at the wrist. It was noted that the tying of these hgatures

absolutely shut off the pulsation, although the next day, and

for a few days his family physician. Dr. Ward, thought he could

get a faint pulse in the radial. The inner tubercle of the first

rib was found lying just beneath the aneurysm and pushing it

upward and outward, making it very prominent. No rnahgnancy

was found, and there was no traumatism of the brachial plexus

during the course of the operation. Wound then closed with

cumol catgut, and one small cigarette drainage tube inserted in

outer angle, with usual vioform dressing applied. Arm was

wrapped in cotton, held in position with bandage, the fingers left

exposed.

Patient made a good recovery, leaving the hospital July 13,

1908. No unusual complications presented, there was immediate
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improvement and good ultimate recovery. He has been examined

several times since, and quite recently, and no pulsation can be

detected in the left radial artery.

One pauses to express our appreciation, of all the work con-

nected with the arterial system, to Matas for his tests regarding

the collateral circulation. This is also true of the experimental

work done by Carrell in his end-to-end suture method, and, more

recently, the experimental work done by Horsley, of Richmond,

in suturing bloodvessels, also by Boothby and Ehrenfried, of

Boston, in their experimental work upon pregnant cats.

Arteriovenous aneurysms, congenital or traumatic, have always

interested me a good deal. They are certainly, in some instances,

a most formidable surgical lesion to come in contact with.

Among my first cases was that of Mr. S., a son of the original

proprietor of Spalding's circus, a vigorous looking man, aged

thirty-two years, who had been shot, the pistol being of 0.32

caliber. The man who fired it stood somewhat above, firing

downward, and the bullet passed in just above Poupart's ligament

lodging downward near the spine of the ischium, as nearly as

we could make out. He bled quite profusely at the time and the

wound was thought fatal, but the point of entrance of the bullet

healed and I saw him about ten days after the accident. There

was a fairly good pulse in the femoral artery, in the upper portion

of Scarpa's space, but within the pelvis a distinct pulsation

could be observed.

The physician who had dressed the wound stated he was able

to observe positively the condition in the flow of blood, the dark

venous and bright arterial being quite impressive, and upon this

statement the diagnosis was later made of traumatic arteriovenous

aneurysm. At that time our fear of entering the peritoneal

cavity, particularly in the male, and doing so serious an opera-

tion as ligation of the external or common ihac artery and veins,

deterred me from going on with the operation, which, at the

present time, we would not hesitate to do. The tumor increased

quite rapidly, showing clearly a case of arteriovenous aneurysm,

the patient dying of hemorrhage within two months.
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I have since seen some few somewhat similar cases but more

particularly the following:

Mr. P. J., aged seventeen years, on the morning of July 4, 1880,

was seen by his family physician, Dr. Cook, the history being

that while Mr. J. was walking in the yard he heard the report

of a pistol and soon realized he had been shot in the right leg.

Our examination, soon after receipt of the injury, indicated that

the ball had entered the popliteal space. At first the hemorrhage

was quite serious, and a hematoma formed in the popHteal

region. A slight pulse could be felt in the posterior tibial and

no effort was made to locate the bullet. The foot was elevated,

clean, aseptic dressings applied, and the patient kept absolutely

quiet. The question of enlarging the opening, roUing out the

clots, and finding the injured vessel was considered at the time,

but the family was not inclined to have this done. The patient

made a very good recovery and no untoward symptoms presented

until about six months after the injury, when the indication of an

arteriovenous aneurysm was quite decided. The parents still

disliked the thought of operative intervention and the case was

postponed. Soon after this they moved from the city and the

patient was not brought under observation again until February,

1901.

The leg was now ulcerated at different points, the aneurysmal

sac was very large, could be felt part way up the thigh, and his

condition was becoming one of great anxiety, owing to two or

three serious hemorrhages he had had. We thought at first that

by opening the popHteal space we might yet be able to do some

good conservative work, but the hemorrhage was so great at the

time of the operation, February 21, 1901, an amputation through

the thigh became absolutely necessary. In a similar case at the

present time, with our knowledge of the repair of arteries, we

would have undoubtedly persuaded the parents to have the

operation done the day of receipt of the wound, and probably

with success. At the time of the amputation the ball was found

in the popliteal space, resting between the condyles of the femur,

encysted, and not in the aneurysmal sac. The patient made a
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good recovery and has remained well since, using an artificial

leg quite successfully.

Regarding cases of congenital arteriovenous aneurysm I

have had excellent results following the use of the thermo-

cautery, passing the fine point just near the edge of the healthy

skin. I have thus seen atrophy take place, and complete recovery

follow in quite large masses. Some of these very serious and

appalling cases which present at times, in which the eye is closed,

in which it is very evident that the sphenomaxillary fossa is

invaded, and in one case the upper right portion of the mouth,

is illustrated in the following report:

The patient, baby M., aged fourteen months, was born with

a moderate-sized arteriovenous growth just under the right eye.

It was treated with local applications with great persistency, yet

the tumor constantly enlarged. When I saw the child at the

end of the fourteenth month it swallowed with difiiculty, and

the mouth was filled with a mass, making one think it might

be a case of sarcoma, but evidently the nature of an arterio-

venous aneurysm. The parents were very disconsolate, and I

was urged, if possible, to do something for its relief. Pressure

upon the common carotid reduced the growth very decidedly and

it was thought wise to ligate the artery, to which the parents

readily consented. This was done, and within an hour after the

growth had subsided nearly one-half. The patient recovered

from the ether and at the end of twenty hours we had strong

hopes that the little one was improving, but she died very

suddenly thirty hours after the operation.

Within a year after my son. Dr. Edgar A., encountered a case

almost precisely similar. Ligation of the artery was done as a

preHminary step, and about three weeks after a second operation

was done for dissecting out the enlarged vessels, which produced

such an unsightly tumor of the cheek, the patient making a fine

recovery.

One realizes that operations Hke the last two are very much
more formidable and that there seems to be little excuse for
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allowing cases to go on suffering in this way when an early and

less serious operation can be done so successfully.

In connection with malignant tumors of the mouth, and

especially the tongue, I am very much in favor of ligating the

arterial supply; for instance, the lingual artery. I have seen

patients made much more comfortable, and retardation of the

growth resulted when ligation has been employed.

I have been greatly impressed with the few cases of aneurysm

of the extremities met with during the last twenty-five years.

Beyond a doubt syphilis has been treated with greater success

during this period, and fewer circulatory lesions resulted, or,

possibly, as a people, we are becoming more immune.

While at the present time we may have cases of immediate

hemorrhage, as the result of some break in our technique, such

as poor catgut, or possibly a diseased condition of the arteries,

yet it is seldom met with, and is another tribute to our advanced

aseptic surgery. I take it very few of us meet with secondary

hemorrhage?

In studying the papers that have been presented in such an able

manner by Drs. Crile, Matas, Carrell, and others, I am led to

make some observations regarding our efforts to save patients,

in the beginning of my practice, by the direct intravenous

injection of milk or transfusion of blood by the many appHances

spoken of at that time, or by the direct transfusion from person

to person.

During the last winter it was my privilege to meet a patient

upon whom I did a direct transfusion some thirty-five years

ago, after she had suffered from a very severe hemorrhage follow-

ing the birth of her first child. Anemic convulsions were present

and patient pulseless. Her brother, a physician, permitted

exposure of his median basilic vein, and connection with the

same in her arm was made by means of the Aveling apparatus,

which was done with considerable embarrassment, it being

difficult to get at her collapsed vessel. Although we were work-

ing with Httle knowledge of our present aseptic preparations,

and methods of sterilization, no sepsis followed. Just how much



380 VANDER veer: SURGERY OF THE ARTERIES

blood was transfused we were not able to tell accurately. The
donor felt the effect somewhat and it was very evident after

fifteen minutes that the patient herself was being benefited.

Pulse could be felt, instrument removed, compresses applied,

and patient made a good recovery. This was my earliest attempt

at direct transfusion. Just here I wish to place on record the

great good I have seen resulting from the use of the normal

salt solution by hypodermoclysis in cases of shock from severe

hemorrhages.

The method of anastomosis of bloodvessels at the present

time is looked upon as a comparatively simple procedure; how-

ever, it requires the greatest amount of coolness on the part

of the attending surgeon. The surroundings are such, also the

anxiety of the friends, that the responsibihty resting with the

operator that everything be thoroughly aseptic, and that the

technique be absolutely perfect is a strain that does not come

in very many of our major operations.



THE TREATMENT OF SUBCLAVIAN ANEURYSM

By ELLSWORTH ELIOT, Jr.

NEW YORK

The treatment of subclavian aneurysm has been so admirably

and completely described by Souchon, Savariaud, and Monot and

Vanverts as to render unnecessary further historical or statistical

consideration. Of these authors Souchon published in the

Annals of Surgery for 1895 a paper in which all recorded

cases prior to that time were arranged in convenient tables and

the results of treatment carefully given. Savariaud in 1906

collected 55 instances of operation for this condition published

between 1884 and 1904, while Monot and Vanverts in the Revue

de Chirurgie for 19 10 have added those cases appearing in the

literature since the publication of Savariaud's paper.

Souchon alone deals with conditions in the pre-antiseptic

era and his story is a veritable tragedy. Constant attempts

continued over an interval of almost a century to cure this

condition invariably proved fatal, and frequently secondary

hemorrhage, that most appalling and enervating complication,

was the cause of death. In the face of such mortality the

surgical courage of these pioneers is all the more surprising in

view of the fact that conservative measures occasionally cured.

Thus Souchon refers to a series of 35 cases, in which 11 recovered

after the use of either Valsalva's method, direct pressure, massage

and kneading, assisted by appropriate diet and rest.

The introduction of aseptic methods largely eradicated the

danger of wound infection and by that means diminished mate-

rially the risk of secondary hemorrhage. In fact, this complica-
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tion occurs at present usually only after ligation of the largest

arteries, such as the innominate, and for this reason the ligation

of this vessel and others of equal caliber is no longer an opera-

tion of choice but of necessity only. The prevalence of this

complication after ligation of the large trunks is unquestionably

due to the relatively high arterial pressure, and even in pre-

antiseptic days this is well demonstrated by its greater frequency

after ligation of the right than after ligation of the left sub-

clavian. Thus Souchon states that after ligation in 24 cases of

idiopathic aneurysm of the left subclavian 12 recovered, while

of 17 traumatic aneurysms of the same vessel two deaths only

occurred, one after ligation of the second part of the artery

from cerebral symptoms and the other from secondary hemor-

rhage due to the slippihg of a ligature. Moreover, a study of

this complication after ligation of different portions of the

right subclavian shows that it is less frequent as the third part of

the artery is approached. Thus of the 10 cases of ligation of the

third part of the right subclavian as well as of the 7 cases

after ligation of the second part in the combined statistics of

Savariaud and Monod and Vanverts, no case of secondary

hemorrhage occurred, while in the 17 cases of ligation of the

first part collected by the same authors, two deaths from second-

ary hemorrhage are noted, while after ligation of the innominate

during the same period no less than one-third died from this

postoperative compHcation. It is quite clear then that, in spite

of asepsis, that the improved methods of Hgature application,

the possibility of secondary hemorrhage after ligation of the

largest trunks still persists, and therefore in presenting the report

of a case of successful ligation of the first part of the right sub-

clavian, the writer feels justified in discussing whether after liga-

tion at this particular point, at least, there may not be some

means by which the occurrence of this much dreaded complica-

tion may be eliminated practically. At the same time the

different methods of treatment of this particular variety of

aneurysm—that of the third part of the subclavian artery

—

will be briefly described.
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Aneurysms of the subclavian artery are most frequently found

in the first or third portion. According to their relation to the

scalenus anticus they are sometimes spoken of as extrascalenic

and intrascalenic respectively. The second part of the artery

placed between the powerful and constantly contracting sca-

lenus anticus and medius is so firmly supported by those struc-

tures that primary aneurysm rarely if ever occurs and secondary

aneurysm develops only occasionally from the extension of a

primary aneurysm in either the first or third portion.

Before proceeding to the discussion of the operative treatment

of this condition, the writer wishes to call attention again to

the fact that medical measures according to the investigation

of Souchon, have proved successful in ii of 35 cases, and that

in slowly growing aneurysms of small or moderate size, such

conservative treatment is indicated. The report of the following

case is cited to justify this statement.

Mr. F., aged sixty-two years, referred by Dr. Runyon in 1906.

Patient, who has always enjoyed good health and without the

slightest suspicion of a specific lesion, accidentally discovered

several weeks ago a small pulsating tumor above the inner part

of the right clavicle. On examination this tumor proved to be

an aneurysm extending as far outward as the external jugular

vein. From its position it evidently involved the first part of the

right subclavian, and would require, in the event of its increas-

ing in size, the distal ligature of the artery. Before this was

attempted the patient was treated by rest and diet, and the

aneurysm perceptibly decreased in size, although it did not

entirely disappear. At the present time the patient's condition

is quite satisfactory.

Owing to the rarity of aneurysm in its second portion, the

consideration of the operative treatment of subclavian aneurysm

is practically limited to aneurysms occurring in the first and

third portions of the artery. Aneurysms in the first part of

the artery are rarely if ever so situated as to permit of any

other form of proximal ligation than that of the innominate.

This operation is so frequently followed by secondary hemor-
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rhage, not to mention the danger of a fatal cerebral anemia,

that, as has already been mentioned, it has ceased to be an

operation of choice.

Thus Savariaud has collected 12 instances of ligation of the

innominate between 1884 and 1906. In this interval no ligation

of choice has been attempted since 1895, subsequent to which

year two ligations ''from necessity" have been done, one by

Symonds in 1899 for uncontrollable hemorrhage in the course

of a ligation of the first part of the subclavian, with success

(the common carotid also tied), and the other by Moynihan

in 1897 for secondary hemorrhage after primary ligation of the

subclavian, the patient dying (this case was complicated with

sepsis). Of the remaining 12, two were of traumatic origin in

young subjects, and of these the case reported, Twynam (1890)

died from cerebral anemia eighteen hours after the operation,

while Lemtas, in 1889, reported a recovery. Of the remaining

eight, no detailed account of the history of the patient operated

on by Willet is given ; two recovered—namely, Coppinger's case

in 1893, i^ which the common carotid was also tied, the patient

being well two and one-half years after the operation, while

Durande's patient was lost sight of ten days after the operation.

A patient operated on by Burrell lived for one hundred and four^

days and then died from myocarditis and its complications.

In this case the artery was tied with a double ligature of silk,

and at the autopsy it was found that the lower of the two Hga-

tures had cut through the wall of the artery, with a restoration

of its lumen. Three patients died from secondary hemorrhage

on the nineteenth (May, 1886), thirty-third (Bull, 1884), and

thirty-seventh days (Banks, 1885) respectively. One -patient

(Helferich, 1887) died from cerebral embolus two days after

the operation. Besides the innominate in these various cases,

the carotid was tied five times, the vertebral once, the carotid

and the vertebral twice, and the carotid and subclavian twice.

That ligation of the innominate should have been discarded

as a matter of choice is more justified by the successful results

achieved by distal ligation for aneurysms of the innominate
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or the first part of the subclavian or of both. Of distal ligation

for aneurysm of the first part of the subclavian, Savariaud has

collected nine cases without a death. In four of these in which

the common carotid was tied as well, three were completely

cured.

In Lloyd's case, the tumor decreased in size and became

harder; in Monod's case, the tumor disappeared completely,

although the pressure paralysis persisted; in Gerard-Marchant's

case, the aneurysm which had resisted treatment by gelatine

injection was completely cured. In the remaining cases, the

reported improvement or cure of the aneurysm cannot be

definitely ascribed to the ligation, as in 2 cases, those reported

by Braun and Carminij the aneurysm was treated simultaneously

with electrolysis. Braun's patient was well at the end of two

years, while Carmini's, after temporary improvement, died five

months after the ligation from a rupture of the aneurysm. In

2 cases reported by Barkley and Meriwether the result is

described as satisfactory. From a consideration of these cases,

Savariaud recommends the distal ligation of the third part for

aneurysm of the first portion of the subclavian, with ligation of

the common carotid as well, should the innominate be dilated.

In Monod's case the carotid was tied because in some unexplain-

able way its compression diminished the aneurysmal pulsation.

The treatment of aneurysms of the third part of the sub-

clavian by Kgation differs essentially from the first portion

in that the ligation may be either proximal, distal, or both.

Of proximal ligature Savariaud has collected nine with two

deaths from secondary hemorrhage.

In one case, that of Kammerer, the patient died three weeks

after operation, and an autopsy showed the catgut ligature had

in one place cut through the arterial wall. In Pitt's case the

hemorrhage occurred several weeks after operation, also at the

point ol ligature. In both this complication occurred without

wound infection.

The occurrence of secondary hemorrhage in these 2 cases

cannot be taken as a fair criterion of the danger of this compli-

Am Surg 25
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cation after ligation of the first part of the right subclavian,

for in Kammerer's case the aneurysm developed in a syphilitic

subject and in Pitt's case the aneurysm, complicated by a cardiac

lesion, had involved both the second and third parts of the

artery. In both cases it is probable that the strength of the

arterial wall at the point of ligation had been seriously impaired

by the coexisting endarteritis. Had the aneurysm resulted from

trauma or had it attacked the artery of a patient otherwise

healthy, secondary hemorrhage would probably not have taken

place. In the statistics of Monod-Vanvert, the first part of the

right subclavian artery was ligated in eight different patients

without any case of secondary hemorrhage.

An interesting secondary complication in connection with

ligation of the first part of the right subclavian artery is the

frequency of relapse. Of these Savariaud reports three and

Monod-Vanvert two, altogether five in a series of 19 cases.

In Glutton's case (1897) the aneurysm, the size of a gallstone,

involved the third part of the artery. In the first operation a

single ligature of gold thread (to which Glutton ascribes the

recurrence) was placed around the artery on the distal side of

the thoracic axis and internal mammary. The pulsation rapidly

returned. In the second operation three months later a Hgature

of silk was placed around the artery to the proximal side of

these same branches, which were also ligated individually with

silk as well. There was no sign or trace of the original ligature

and the lumen of the artery had been completely restored.

Seven days later a ligature of the axillary first diminished and

shortly after brought the recurrent pulsation to a standstill. In

this case the first ligature had temporarily at least occluded the

main vessel, during which time the collateral circulation had

become thoroughly established. The second ligature perma-

nently occluded the main vessel and abolished the direct current

of blood, but the pulsation did not disappear until the collateral

circulation was effectively cut off from the aneurysmal sac by

ligation of the axillary.

In Lediard's case the aneurysm involved the third part of the
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subclavian and was as large as a duck's egg. Here also three

operations were performed, the Hgation of the first part of the

subclavian, the axillary, and finally the excision of the aneurysmal

sac after resection of the clavicle. The aneurysm contained no

clot but only atheromatous patches.

In AlHngham's case the aneurysm extended from the sterno-

mastoid to the trapezius. Three days after the ligation of the

first part of the right subclavian at the inner margin of the

scalenus anticus, the pulsation recurred and in four weeks the

aneurysm had regained its former size. The clavicle was then

resected, the axillary ligated, and the aneurysmal sac excised. In

the dissection of the sac from the brachial plexus, the adherent

subclavian had to be ligated and the second part of the sub-

clavian and the transverse coH were also tied. The aneurysm

was filled with firm clots and the lumen of the subclavian

artery was not completely obliterated.

In the two relapses mentioned in the table of Monod-Vanvert,

a cure was effected by distal Hgation of the axillary.

Of the ten cures, four collected by Savariaud are said to have

been complete (Schumfert, reported nine weeks after; Halstead,

reported six weeks after; Tuffier, reported one year after; and

Kraske, reported nine months after). Of the six cures collected

by Monod-Vanverts, four were incompletely relieved, as follows:

in one, paralysis of the upper extremity persisted; in a second,

pain still continued eight months after the operation; in a third,

the circulation of the upper extremity, four months after, was

described as bad, and in a fourth there was some motor

trouble.

Aneurysm of the third portion of the subclavian is rarely

so placed as to permit proximal ligation of that part of the

artery. Savariaud has collected 9 cases in which such a

ligation was practised, with one death (reported by Braun) due

to cerebral embolus twenty-two days after operation—a rare

complication under any circumstances. Of the recoveries, one

patient died subsequently from a rupture of an aneurysm of the

arch. Another patient remained in good health at the end of
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four years, and of the others the aneurysm was cured, but either

local paralyses or trophic disturbances persisted indefinitely.

In general the end results are described as satisfactory.

Savariaud also mentions four instances of proximal ligation

of the second part of the subclavian, all of which recovered

from the operation. In 2 cases of traumatic origin the ligation

cured the aneurysm. In a third of idiopathic origin (reported

by Godler) the patient shortly after developed aneurysm of the

arch of the aorta.

While proximal Hgation of the subclavian wherever it can

successfully be carried out seems preferable to distal ligation

of either that vessel or axillary, the latter procedure has proved

its value as a secondary measure in cases where proximal

ligation has been followed by a relapse of the aneurysm. Several

instances, notably Glutton's, have previously been mentioned

in which a cure was effected by this means.

A summary of the tables compiled by Savariaud and Monod-

Vanverts shows that Hgation of the third part of the subclavian

is practically without mortality while Hgation of the first part

of the right subclavian is occasionally foUowed by secondary

hemorrhage. While in pre-antiseptic days this complication not

uncommonly resulted from wound infection, the possibility of

its recurrence must still be recognized even where suppuration

is absent, especially in the ligation of the large trunks near the

heart, in which category the first part of the right subclavian

must be included. Measures to prevent this compHcation must

logically provide for the formation of a clot of sufficient extent

to permanently and effectively seal the artery at the point of

ligation, at which point subsequent examination in the cases

of Kammerer and Pitts showed the hemorrhage to have taken

place. Even in Burrell's case an autopsy showed a partial

division of the arterial wall by the ligature with restoration of

its lumen. The well-known fact that a clot, after Hgation of an

artery, is longei" the greater the distance between the nearest

branches on either side of the point of Hgation, has established

the advisabiHty of applying a Hgature in continuity at a point
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as remote as possible from any considerable sized branch. In

the first part of the right subclavian, however, the proximity of

large sized branches makes it difficult to satisfactorily observe

this principle, and under these conditions, as well as in accidental

division of any large vessel near an important branch, the forma-

tion of a satisfactory clot is provided not only by the ligation

of both ends of the divided artery but by the ligation of any

adjacent branches as well. The writer does not wish to imply

that the entire brunt of withstanding the high arterial pressure is

placed upon the clot alone. The reparative tissue adjacent and

superficial to the divided artery shares this burden, and yet,

although this is quite true, the fact that interior clot formation

bears the larger share is demonstrated by the fact that fatal

secondary hemorrhage after ligation of the innominate has taken

place through a healed operative incision. In the case herewith

reported the writer tied all the branches of the first part of the

right subclavian with the exception of the vertebral, with the

object not only of diminishing the risk of secondary hemorrhage,

but also by constricting the flow of blood through the aneurysmal

sac by way of the collateral circulation to diminish the risk of

recurrence. In order to still further insure success, the trans-

versaHs coli and the suprascapular were ligated a second time

as they crossed the scalenus anticus.

The risk of secondary hemorrhage is still further lessened

by the number and type of ligature. Two ligatures should be

applied, separated by an interval of from a quarter to a third

of an inch, of which the proximal should be tied with sufficient

force to oppose the intima, and the distal Hgature should be

tied as tightly as possible. For the proximal, silk or a Halstead

ring is used; for the distal, chromic gut. While the writer

recognizes the excellent results achieved by the Ballance-

Edmunds knot, yet in an artery near the heart it is not

inconceivable that this method, as in the case of Glutton, might

result in a yielding of the ligatures and the restoration of

the lumen of the artery with subsequent recurrence of the

aneurysm. In this situation the writer is an advocate of the
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method suggested. The distal Kgature (still on the proximal

side of the aneurysm) ruptures the intima and the resulting

clot, beginning at this point, rapidly forms behind the friendly

shelter of the proximal Kgature and subsequently probably

extends ' beyond it to the vertebral.

The repair of arteries after ligation is an interesting study,

and in order to investigate this question as well as to determine

the danger of secondary hemorrhage after the ligation of large

arteries near main trunks, the following experimental work was

conducted under my supervision by my assistants, Drs. Jameson

and Corscaden. The internal ihac of the cat just below the

point of division of the common iliac was selected and the

following ligations were performed:

1. Ligation of the internal iliac artery with No. 2 plain gut

one-eighth inch from the bifurcation of the common iliac. Vessel

cut. Examination about four months afterward showed the

ligature still in place and a slight dimpling on the artery at its

point of origin. Microscopic examination showed extensive

connective-tissue formation at the point of ligature.

2. The above operation repeated. Examination four months

afterward showed the proximal part of the artery converted into

a mass of connective tissue with the same slight dimplings at

its origin.

3. Same operation as above, with application of ligature one-

sixteenth inch from bifurcation of common iliac. Animal killed

two weeks later on account of distemper. Autopsy showed no

sign of hemorrhage or clot. The ligature was still in,place and

there was a slight dimpling of the artery at its point of origin.

4. Ligation of internal ihac artery in continuity with fine

silk one-quarter inch from bifurcation. Examination three

months later showed ligature imbedded in connective tissue.

Distal to ligature the artery was converted into a thin cord as

far as the first branch.

5. The same operation as in 4 repeated with the same result

at the time of examination two months later. Microscopic

examination showed only connective tissue.



ELIOT: THE TREATMENT OF SUBCLAVIAN ANEURYSM 39I

GENERAL CONCLUSIONS

In these cases the vessel proximal to the Kgature was obliter-

ated and converted into a fibrous cord, only a slight dimpling

in the wall of the artery persisting at its point of origin.

Distal to the ligature the lumen was obliterated and the vessel

was converted into a thin fibrous cord extending as far as the

first branch in those vessels ligated in continuity, but in the

other cases only a small mass of connective tissue could be

recognized.

At the point of ligation fibrous tissue surrounded the artery

and the silk ligatures were imbedded and covered in by this

new tissue. In none of these cases was there secondary hemor-

rhage.

Although the treatment of subclavian aneurysm by the dif-

ferent ligations which have just been discussed is of classic

origin, it must not be forgotten that other methods of treat-

ment have given satisfactory results. Of these the operation

of Antyllus and its modification, in which the sac is exposed after

ligation of the afferent and efferent trunks, are the most con-

spicuous. The former is especially effective in traumatic

aneurysms of recent formation, for in this group the sac is not

well defined and excision is unnecessary and might even be im-

practicable. On the other hand, excision of the sac, even though

formed in part by the clavicle, is indicated in all pathological

aneurysms as a secondary measure where, notwithstanding both

proximal and distal ligation, the aneurysm persists. The history

of cases treated in this manner shows that the separation of an

old sac from the subclavian vein as well as from the branches

of the brachial plexus may be quite difficult and that occasionally

the sacrifice of the vein cannot be avoided. Under these condi-

tions the exposure and resection of the aneurysmal sac, frequently

in old cases a difficult matter, as well as the proximal and distal

ligation of the artery, are greatly faciUtated by a resection of

the overlying clavicle. Such a resection does not materially
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weaken the function of the shoulder and is always indicated

when the clavicle forms a part of the aneurysmal wall as well as

in uncompHcated ligation of the first part of the right subclavian

with or without the additional ligation of its branches.

In the excision of aneurysms of the large arterial trunks the

writer wishes to call attention to the fact that the division of

the overlying tissues, through a withdrawal of its accustomed

support, subjects the aneurysmal wall to a sudden increase in

pressure and thereby predisposes to its rupture. Although the

writer has found no mention of this accident in the literature,

yet in personal communications he has learned of several such

unfortunate experiences. The corollary is obvious—namely,

that this danger is to be avoided by excision of the sac only

after ligation of the arterial trunk on both its proximal and

distal sides.

The danger of secondary gangrene of the extremity seems

to be comparatively nil after either ligation or incision. This

is in accordance with the general observation that gangrene

is iliore common the greater the distance from the heart at

which the main arterial trunk is ligated.

Of aneurysms of the subclavian treated by excision Savariaud

cites two of the traumatic variety treated with success by the

method of Antyllus (Miles, 1893, and Taylor, 1903) and seven

other cases of excision proper, including a case of his own.

Of these two excisions, those of AUingham and Lediard were

practised only after failure of both proximal and distal ligation.

In a third (Schumfert) the aneurysm had reached such a stage

of spontaneous cure that it was mistaken for a soHd tumor.

Of the seven cases, one death occurred, that in Moynihan's

patient on the fifty-ninth day from secondary infection. An
autopsy showed that the hemorrhage resulted from the rupture

of a new aneurysm nearer the heart. In the case of Tufiier,

excision was attempted, but owing to the intimate adhesions

between the vein, the branches of the brachial plexus, the

clavicle, and the sac, the operation could not be completed.

This case, previously cited, was well at the end of a year.
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Savariaud's table does not include the case of Halstead, cited

by Souchon, in which an aneurysm of the left subclavian was

excised together with the overlying clavicle and adherent vein

in one piece after ligation of the first part of the subclavian

as it emerges from the chest. This patient made an excellent

recovery.

Although with very few exceptions the operative treatment

of subclavian has consisted in some form of ligation of the

artery or of excision of the sac, there are in the literature several

instances in which endoaneurysmorrhaphy—the operation of

Matas—has been attempted. Ordinarily this operation requires

effective hemostasis and is therefore especially adapted to the

treatment of aneurysms of the extremities in which this desider-

atum can be well supplied by the application of an Esmarch

bandage. In subclavian^ aneurysm complete hemostasis is pos-

sible only after preliminary ligation of both the proximal and

distal arterial trunks, and to conform to the principles of the

Matas operation these ligatures must be so applied that, on the

completion of the closure of the sac, they can be removed and

the normal lumen of the artery be restored. Xo fulfil this

condition the Halstead bands are less likely to damage the

intima than any ligature of silk or thread. That both proxi-

mal and distal ligation are necessary is well demonstrated in

the following cases:

Lihenthal applied a temporary ligature of chromic gut about

the first part of the right subclavian half an inch from its origin

with sufficient snugness to obliterate aneurysmal pulsation.

After being emptied by compression, the aneurysm refilled slowly

and continued to refill although less slowly after a similar

temporary ligature of the carotid. The sac was then incised

and a column of blood welled up four inches in height and was

controlled by digital pressure. The subclavian was then tied at

the point of the temporary ligature with a Ballance-Edmunds

knot and the carotid permanently tied and the incision in the

sac closed with catgut. Three months afterward a small hard

mass only could be felt, and although no pulsation could be
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detected in the radial, the circulation in the extremity was
satisfactory.

Pringle {Edinburgh Med. Journal, 191 1) placed a clamp on
the proximal side of the aneurysm and a loop of strong silk on
its distal to obHterate by traction the lumen of the vessel at

that point. On opening the sac, the hemorrhage was so free

that it could be controlled only by a clamp on the distal side

as well. The sac was then sutured with fine silk and the

clamps removed. No bleeding took place.

Lozano {Amer. Med., 1906) tied the first part of the right

subclavian within the scalenus. On incising the sac there was
free hemorrhage which was checked by ligation of the superior

intercostal and the internal mammary. The aneurysmal sac

was then obliterated by endoaneurysmorrhaphy. Recovery

followed. The radial pulse returned after the operation.

E. D. Martin and F. W. Parham {Trans. South. Surg, and

Gynecol. Assoc, 1905) tied the first part of the right subclavian

after resection of the inner three-fourths of the clavicle for

fusiform of the second and third parts of the artery. On incising

the sac, violent hemorrhage took place and was checked only

by ligature of the opening leading into the sac as well as of that

leading into the artery beyond. A cure was the result.

To complete the series of cases of endoaneurysmorrhaphy

for subclavian aneurysm the case of Munro cited by Matas, in

which the mere statement of the fact that a cure resulted, may
be mentioned.

The great advantages of the Matas obhterating operation in

general are that it almost always permanently cures the aneu-

rysm, that the risk of secondary hemorrhage is very slight, that

gangrene of the affected vessel is rare, and that the mortahty

of the operation is negligible. Thus, in the latest statistics

gathered by Monod-Vanverts, of 103 cases there were 89 cures

(of 149 reported by Matas there were 133 cures). Relapse

occurred in 1.5 per cent. Secondary hemorrhage occurred once

in 63 cases of the obliterating operation and only twice in 23

cases of restorative aneurysmorrhaphy. Gangrene was observed
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in from 3 to 5 per cent., and there was a mortality for which

the operation was directly responsible of 3 per cent.

Equally good results are shown by the same authors in an

analysis of 205 cases to have been achieved by excision. Of

these 90 per cent, were cured. One and one-half per cent,

relapsed. There was a mortality of 3 per cent, and although,

theoretically, the dissection of the sac must sacrifice many
vessels, on the conservation of which the establishment of an

adequate collateral circulation may depend, there was only 4

per cent, of gangrene.

On the other hand, analysis of 138 cases of the different forms

of ligation by the same authors showed 74 per cent, cures, 12

per cent, relapses, 0.5 per cent, gangrene, and a mortaUty of

7 per cent.

The inference is obvious that, considering the subject as a

whole, obliterating endo-aneurysmorrhaphy and the treatment

of aneurysm by excision are of equal merit and superior in every

way to ligation. That on the other hand, restricting the dis-

cussion to the treatment of subclavian aneurysm only, the

inferiority of ligation is not so apparent, chiefly because of the

lack of a sufficient number of cases in which the Matas operation

has been attempted in aneurysm of this variety. At the same

time it is interesting to note that such astute observers as

Monod and Vanverts do not believe the Matas operation to be

suitable for subclavian aneurysm or for those at the base of the

neck.

The same paucity of cases of subclavian aneurysm treated

by the Matas method makes it difficult to reach any just con-

clusion regarding the comparative value of this procedure

judging by the character of the end results. Even in the more

frequent aneurysms of other arteries Monod-Vanverts states

that while the cure or failure is recorded any mention of sub-

sequent disturbance of the circulation other than gangrene is

rarely given. Probably more detailed information would show

that while the aneurysm proper had been cured, some impair-

ment of the circulation had left more or less permanent motor,
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tropic, or sensory disturbances, and that the utility of the

extremity had been correspondingly affected. Certainly it has

been conclusively shown that disturbances of this character

have not infrequently persisted after the treatment of sub-

clavian aneurysm by both ligation and excision. On the whole

the writer shares the opinion of Monod-Vanverts that the results

of the treatment of subclavian aneurysm by ligation or excision

are not inferior to those which might be obtained by the Matas

method.

In conclusion it may be stated that the most satisfactory

treatment in aneurysm of the third part of the right subclavian

(or of either subclavian) is a ligation of the first part of this

artery together with its branches, with the possible exception

of the vertebral; that such simultaneous ligation of the branches

diminishes both the risk of secondary hemorrhage and the

possibility of subsequent relapse of the aneurysm; that in the

event of a recurrence a cure may be effected by distal ligation

of the axillary as close to the aneurysmal sac as possible; should

the aneurysm again recur, excision of the aneurysmal sac after

the ligation of the main arteries supplying it should be attempted;

that these various operations are facihtated by a prehminary

resection of the clavicle and if necessary of a portion of the

manubrium as well; that in many cases a cure of the aneurysm

is marred by some permanent disturbance, either motor, sensory,

or trophic, of the extremity; that unfortunately these patients

are prone to the subsequent development of a fatal aneurysm

of the aorta.

L. C, male, aged fifty-three years. Gasfitter, admitted to

the Presbyterian Hospital November 26, 19 10. Referred by

Dr. James Law. Patient gives a history of the excessive use

of tobacco and alcohol. Twenty-four years ago patient had

urethritis, and states that he had a chancre. Apart from this

there is no definite history of syphihs. Patient at different

times has suffered moderately from chronic rheumatism.

Eight months prior to admission to the hospital patient first

noticed pain and paresthesia in the right arm. There was also
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burning pain in the right scapular region. He was treated for

rheumatism in one of the dispensaries of this city. One month

later patient noticed for the first time a swelHng in the right

suprascapular region. The pain in the right arm had continued

and was sufficiently severe to confine the patient to bed for

five weeks.

On admission examination revealed a swelling having expan-

sile pulsation in the right suprascapular region the size of a

large orange, extending as far forward as the posterior border of

the sternomastoid and backward to within several inches of the

point of the shoulder. The tumor could not be seen in the

axilla, but on palpation it could easily be mapped out between

the finger in the apex of the axilla and the other hand above the

clavicle. There was a distinct thrill, a systolic murmur, and a

diastoHc shock. The expansile pulsation was synchronous with

the heart beat and the cardiac second sound was accentuated

and high-pitched. The murmur over the aneurysm was trans-

mitted for a short distance up the carotid, but a longer distance

down the axillary. The radial pulses were symmetrical and the

arterial tension in this artery was somewhat higher than normal.

The patient was placed in bed with restricted diet, and at the

end of three weeks the blood pressure had materially decreased

and the pulse was slower. The aneurysm proper showed no

improvement, and therefore operation seemed advisable.

Operation (December 12, 1910).—Under gas and ether anes-

thesia the first part of the subclavian artery was exposed through

the usual V-shaped incision at the inner part of the cla\icle,

the sternomastoid, the sternothyroid, and sternohyoid being

divided and the inner extremity of the clavicle removed. The

common carotid was first exposed together with the internal

jugular vein and the pneumogastric nerve. A temporary ligature

placed around the carotid did not affect in any way the aneur}'s-

mal pulsation. The subclavian artery in its first part was then

exposed, and the interesting fact was noted that although both

the internal jugular vein and the pneumogastric nerve are on a

decidedly posterior level to the carotid artery, they crossed the
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first part of the subclavian without any angle whatever. If

the subclavian and carotid were given off in the same lateral

plane from the innominate, the above-mentioned structures

would naturally cross the subclavian at an angle. The fact is,

however, that the innominate divides in such a way that the

subclavian lies much behind the level of the carotid. This is

of importance in accounting for the unusual depth at which the

artery hes. As the dissection was continued, the phrenic nerve,

crossing the artery obliquely from without inward, was exposed

and held to one side. The sympathetic nerve was also recognized

and avoided. No structure resembhng the right lymphatic

duct was seen. The branches of the subclavian were then

exposed and tied with chromic gut. A silk ligature was then

placed around the artery near its origin and tied so as to oppose

snugly the intima while a second ligature of chromic gut was

placed about one-third of an inch on the distal side of the silk

ligature and, like the ligatures around the branches, was tied

as tightly as possible.

Aneurysmal pulsation immediately ceased after the application

of the first hgature. Before the closure of the wound the supra-

scapular and transversalis coli vessels were also tied in front of

the scalenus anticus. The divided muscles were then sutured,

and the skin closed in the usual way. The patient did not suffer

in the least from the operation and healed primarily. Twenty-

four hours after the operation a slight flicker was felt in the

radial artery and the slightest possible pulsation was felt for

a few hours in the aneurysmal sac. The arm felt slightly numb.

At no time was there any thrill over the aneurysmal sac.

Four days after the operation the radial pulse, though feeble,

could be distinctly felt. There were no longer any pulsations in

the aneurysm, but a faint murmur could be distinctly heard,

although the source of the murmur was questionable and it was

thought that it might be due to a roughening of the aortic

valve.

Ten days after the operation the right radial pulse was ten

beats less frequent to the minute than the left radial pulse,
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and this asymmetry has persisted ever since. The aneurysmal

sac is becoming firmer and evidently beginning to consolidate.

One month after the operation the aneurysm had greatly

decreased in size and only a hard firm mass the size of a golf ball

remained. From this time on, as further shrinkage took place,

the suprascapular fossa began to be drawn in.

Seven weeks after the operation the patient was allowed to

begin to walk and shortly after he left the hospital. At that

time all ordinary movements of the arm were permitted with

the exception of abduction. Ten months later, as the patient

returned to work, this motion also was allowed, and, notwith-

standing the resection of the inner part of the clavicle, could be

carried out almost as well as on the opposite side. At the present

time the patient is in very satisfactory condition and able to

earn his living as a gasfitter. During the past winter during

the very cold weather he states that it was more difficult to

keep the right arm warm than it was the left. This seems

to be the only manifestation of the decreased circulation in the

extremity.
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DISCUSSION

Dr. Albert E. Halstead, Chicago.

The patient referred to by Dr. EHot, on whom I operated some
twenty years ago for subclavian aneurysm, is still alive, without

any circulation through the radial artery. This patient was a woman,
aged forty-five years at the time of operation; she had an aneurysm
of the second and third portions of the subclavian; on operating an

anomalous condition was found, the subclavian and the carotid com-
ing off separately from the arch of the aorta. This was easily demon-
strated after the clavicle had been resected. Three proximal liga-

tures of chromicized catgut No. 3 were applied. The patient suffered

no serious disturbance after operation except a sensation of cold-

ness in the hand; no gangrene or nutritional disturbance supervened.

I had occasion to examine this patient less than a year ago, and
found her perfectly well.

Since then I have had two traumatic aneurysms of the subclavian,

one an arteriovenous of the third portion from gunshot wound, in

which I attempted to suture both artery and vein after controlling

the hemorrhage and opening the aneurysmal sac. I was successful

in suturing the vein but the artery suture did not hold and I ligated

the proximal end of the artery and then later ligated the distal.

A second case was that of an Italian who was shot, one bullet

going through the liver, one through the right kidney, one through

the hip, and one through the left shoulder, injuring the subclavian.

This case was shown before the Clinical Society four years ago at

St. Luke's Hospital. Twelve days after the shooting he developed

an aneurysm of the left subclavian; I attempted a proximal ligation.

I accidentally opened the aneurysmal sac and was compelled to do

both a proximal and a distal ligation. Amputation of the arm because

of gangrene extending to the elbow was necessary two weeks after

ligation of the subclavian.

My opinion is that arterioplasty has but a small place in the

treatment of aneurysm. In the ordinary aneurysm, due to arterial

disease, particularly those of the extremities with slow development

of the sac, adequate collateral circulation is generally established

so that the less dangerous operation of proximal ligation, or proximal

and distal combined, is the operation of choice. A few days after

the ligation I generally open the sac, turn out the clots, and pack

loosely with gauze. In aneurysm of the neck vessels, reduction of

the sac by plastic operation is far too dangerous an operation to

consider. No operation can reestabhsh permanently the circula-
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tion. Therefore, the danger incident to arterioplasty is too great

to justify an operation that can at most but temporarily restore the

circulation. All arterial suture, for whatever reason it may be

done, has for its end occlusion of the vessel.

I believe that in all cases the less dangerous operation—ligation

—

should always be chosen.

Dr. Emmet Rixford, San Francisco.

It would seem that for a small percentage of aneurysms that are

not amenable to ligation or to the Matas operation there is need

for another operative procedure. In this relation I would like to

call attention to the fact that Dr. Cooper, of San Francisco, who
died in 1862, a year before his death, announced in the little journal

he then published a new cure for aneurysm. This was boldly to cut

down on the aneurysm, to free it as far as possible laterally from its

attachments, and then to fold the sac together and with a needle

and thread to sew it up from the outside. This, of course, was done

in the pre-antiseptic days and contemplated obliterative thrombosis.

The operation has, I think, never been performed since, but it would

seem that there might be a possible field for a suturing operation

which does not necessitate the opening of the aneurysmal sac, but

rather provided for the closing of it by sutures appUed from without.

Dr. Howard Lilienthal, New York City.

I have had Uttle experience with aneurysms, but from the little

I have had with the subclavian—namely, one case—I feel that in

this lesion the endo-aneurysmorrhaphy is rather impracticable. My
patient got well, although as Dr. Eliot said, the attempt at aneurysm-

orrhaphy had to be abandoned. I made an incision in that aneurysm

big enough to admit my index finger and to palpate the interior,

but the bleeding was such that in spite of the preUminary ligation

of the common carotid and first portion of the subclavian nothing

could be done, so I put two rows of sutures in from the outside.

The aneurysm was cured, the radial pulse disappeared, but came
back again, and I kept track of the patient for six months, at the end

of which time he was apparently a perfectly well man. The aneurysm

was the size of a lawn tennis ball.

Mycotic aneurysms should be considered in a class by themselves,

for they have to be treated differently from the traumatic or ather-

omatous variety. Ligation far away from the aneurysm and the

opening of the sac for drainage is the proper treatment. Of course,

this may be a very difficult matter and may mean a large dissection.

I have seen 2 cases, both fatal in spite of operation and drainage.

Am Surg 26
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Dr. Eliot. In answer to Dr. Rixford's remarks I should like

to call attention, as I do in my paper, to the danger of division of

structures overlying an aneurysmal sac. Although no instance of

spontaneous rupture of the aneurysmal sac with fatal hemorrhage,

following the procedure, can be found in the literature, it is an un-

questionable fact that this appalling accident has occurred in the

practice of more than one experienced surgeon.

In regard to Dr. Halstead's cases of popliteal aneurysm (and he

has had an abundant experience), treated by the Matas method

by himself and his colleagues, I am informed that in the majority

of these cases subsequent gangrene developed, requiring amputa-

tion. Matas, in his collected statistics, reports but few cases of this

accident; in fact, not more than occur after excision of the aneu-

rysmal sac, but I believe that a very considerable number of such

cases are not reported in the literature, and that on this account

a just estimate of the comparative value of these methods of treat-

ment can scarcely be determined.



INTRATRACHEAL INSUFFLATION ANESTHESIA
(MELTZER-AUER)

OBSERVATION ON A SERIES OF 2l6 ANESTHESIAS

WITH THE ELSBERG APPARATUS

By CHARLES H. PECK, M.D.
NEW YORK

Insufflation anesthesia administered with the Elsberg

apparatus has been employed in 216 cases, on the Second Surgical

Division at the Roosevelt Hospital during the past year.

It has been used in a great variety of conditions, in many
of which we beUeve it has special advantages, while in others

it is probably no better than other forms of anesthesia.

I will mention briefly some of its advantages:

1. Even and sufficient oxygenation and ventilation of the

lungs with no possibility of obstruction of the upper air passages.

2. Prevention of the inhalation of blood, mucus, vomitus,

or other, foreign substances into the larynx or trachea by the

return current of air around the tube. This is of special value

in operations about the mouth and pharynx. It has made the

greatest difference both in the ease of the operation and in

the absence of postoperative pneumonia or bronchitis. In the

series among other cases of this type we have had three excisions

of the superior maxilla, two cleft plates, one partial excision of

the tongue, one sarcoma of the ethmoid.

The blood and mucus may be sponged from the pharynx at

leisure, with the assurance that the return current of air around

the tube will absolutely prevent any from entering the larynx.
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3. Positive pressure to any desired degree, when one or both

pleural cavities are opened by accident or design during the

operation, thus eHminating the danger of pneumothorax.

It is my belief that it will supplant both negative and positive

pressure cabinets, as it has the great additional advantage of

thorough ventilation of the lungs, automatically secured, without

reference to the patency of the upper air passages. We have

had twelve thoracic operations, mostly empyemas, so that our

experience with this phase of the subject is too limited to be

of much value, though it has proved most satisfactory in all of

our cases..

In operations about the head and neck the anesthetist is

out of the way, the field is more easily protected and kept

sterile, and above all difficult breathing and obstruction of the

upper air passages from various reasons is absolutely elimi-

nated.

In goitre and prolonged dissections of glands of the neck it is

especially useful.

Absolute rehef of all strain upon the respiratory apparatus

and consequent relief of much strain and harmful effect of the

anesthetic on the cardiovascular and the central nervous system.

This prevention of the unconscious struggle of the respiratory

apparatus against obstruction in the upper air passages, and

insufficient oxygenation with cyanosis is to my mind one of the

most valuable features of the method.

One must needs watch a number of these cases and see the

quiet, natural respiratory movements, the good color and peace-

ful appearance, the steadiness in rate and quahty of the pulse

through prolonged and difficult operations, and in debilitated

and feeble patients to appreciate what this means.

Less Operative Shock. The marked absence of operative shock

in the cases of this series is suggestive that in estimating the

relative influence of the anesthetic and operative trauma too

little has been attributed to the former. We are firmly convinced

that operative shock, especially in the long and difficult cases,

is appreciably less with insufflation anesthesia.
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Light Anesthesia. It is practically impossible to overanes-

thetize by this method given with the Elsberg apparatus. The

fault if any is on the side of too light anesthesia. It is a great

comfort to the operator, in critical cases, to feel that with the

even, mechanical delivery of. ether vapor and air into lungs,

the dangers of overetherization and insufficient aeration are

absolutely eUminated, for this in itself insures the minimum of

strain on the circulation and of shock to the central nervous

system from the anesthetic. A few minutes before the operation

is finished the ether vapor is shut off and pure air is insufflated,

blowing out all the remaining ether vapor from the lungs, and

hastening the recovery of consciousness.

Safety of the Method. We have found the method absolutely

safe and have seen no harmful results of any consequence in the

cases of this series. It is not fool-proof, however, and certain

cardinal principles must be thoroughly understood, and care-

fully guarded in its administration. These will be referred to

in discussing the technique, and the difficulties and defects of

the method.

Intubation. The patient must first be anesthetized in the

usual way, and fairly well relaxed, to prevent movements of the

pharynx, and laryngeal spasm while intubating. The procedure

is difficult in a small percentage of cases. It is done through

the Jackson direct laryngoscope, the head hanging over the end

of the table and supported by an assistant. A silk elastic

catheter No. 24 F. is the size used for the average adult. It

must be firm enough to hold its direction, and not sag downward,

or it will enter the esophagus. It should be marked at 13 cm.

and 26 cm. and not inserted farther than 26 cm. from the

incisor teeth. The tip is then one to two inches above the bifurca-

tion of the trachea (Elsberg). In adolescents and small adults

the catheter should be smaller in caliber, e. g., No. 22 F. to 18 F.,

i. e., its diameter should not be greater than half the diameter of

the glottis. No. 26 F. is occasionally used in very large adults.

A good view of the vocal cords should be obtained through the

laryngoscope before any attempt is made to pass the tube.
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We have found that when one man has failed to intubate after

several attempts, another, no more skilful, will often try and

succeed at once. Soreness of the pharynx and pain on swallowing

have been caused in a few cases by direct trauma from the laryn-

goscope, after repeated attempts in difficult cases. In a few

cases, (7 or 8), mostly in our early cases, we failed to intubate,

giving up the attempt rather than prolong the preliminary

anesthesia and traumatize the pharynx. When the tube enters

the larynx there is usually a characteristic sound in expiration,

which means a successful intubation. In light breathers this is

not always the case and several times we have passed the tube

into the esophagus without recognizing it until the current of

air was started. Generally the expiratory current of air through

the tube can be detected by a little fluff cotton held near it,

by holding the tube near the cheek, or near the surface of water

in a small cup or glass. The movement of the mercury in the

manometer with respiration is also a guide but not infallible.

Sometimes in spite of precautions it is found after the current

is started that the tube is in the esophagus. By exposing the

upper abdomen and watching the epigastric region the disten-

tion of the stomach is readily detected in a few moments, belch-

ing of air occurs with a characteristic sound, the tube is discon-

nected immediately, but not withdrawn until gentle pressure

over the stomach has forced out the air, and the intubation

is repeated. This precaution should always be taken when the

position of the tube is in doubt. No ill effects have ever been

seen by us from this mishap, but it is quite possible that careless

neglect might result in overdistention of the stomach and a

harmful result.

The intubation is done and the anesthetic is administered

by my hospital interne, all of whom becomes proficient in the

method in a surprisingly short time.

We have tried the Boothby-Cotton curved intubator with

little success, and agree with Elsberg, who has experimented

with various devices, that the direct laryngoscope is the best

method tried up to the present time.
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Overpressure. A cardinal principle of the method is that the

degree of pressure should always be carefully watched and

absolutely under control. The average pressure in the tube

during anesthesia is 18 to 25 mm., being much less, of course,

in the trachea and bronchi. It can be increased to 35 or 40 mm.
without danger in difficult cases, anything below 50 to 60 mm.
being considered by Meltzer to be absolutely safe. Every

minute or two it is reduced to zero for a moment by opening

a stop-cock, to allow the lungs to deflate. The anesthesia

should never be continued if the manometer is out of order,

or for any reason the exact pressure is not known and under

control. It is well to have a safety valve attached to each

apparatus.

Insufficient Anesthesia. In alcohoUc or robust adults it may
be impossible to secure a sufficient degree of anesthesia to relax

the muscles or even to keep the patient quiet enough to proceed

with the operation. In three cases it had to be abandoned on

this account; in eight others it was troublesome, but not. enough

so to seriously impede the operation. In the remaining 205

cases the anesthesia was satisfactory and relaxation good.

A prehminary hypodermic of morphine, gr. J; atropine, gr.

Y^-^, which we now give as a routine to all robust adults, aids

in securing a satisfactory degree of anesthesia. Proper regulation

of this dose should make good anesthesia and relaxation possible

in all cases.

Cough. In a few cases this is troublesome when the ether

vapor is turned on. If the tube is inserted too far, its tip irri-

tating the tracheal or bronchial walls near the bifurcation, with-

drawal for an inch or so will often Stop the cough. If this fails

and the cough is due to light anesthesia, increasing the strength

of the ether vapor, and raising the pressure somewhat may be

effective.

Hiccough. Hiccough was present in two cases, in one for a

short time at the beginning of the anesthesia, in the other

throughout the operation. In neither was the operation inter-

fered with.
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Vomiting was present in 51 of the 216 cases, 23.6 per cent. It

was slight in 29 cases, moderate in 18, severe in 4. All of the

latter were severe abdominal cases, vomiting prior to operation.

The method was used once in a case of stricture of the larynx,

the tube being passed through a tracheotomy wound and

anesthesia induced without prehminary etherization. There

was some cough and it took about twenty minutes to get the

patient under.

We have used the apparatus for resuscitation in a case brought

into the emergency ward, deeply cyanotic, gasping infrequently,

pulseless at the wrist and apparently dead before the intubation

was completed. In a few minutes the cyanosis disappeared,

respiration was reestabhshed, and in less than half an hour the

patient was sitting up in bed quite over the attack. Examina-

tion then showed a large thoracic aneurysm, and three days

later the patient died in a similar attack, the insufflation this

time proving ineffective.

After-ejfects. In regard to after-effects, the most natural to

fear are pneumonia or bronchial irritation.

Pneumonia. There has been no ether pneumonia in the series.

Two patients had postoperative pneumonia, but in neither could

the anesthetic be held responsible. One an obese, debihtated

old man, on whom suprapubic prostatectomy was performed,

developed a late hypostatic pneumonia some days after the

operation, which finally subsided and a good recovery followed.

The other case, operated upon for perforated duodenal ulcer,

peritonitis and general sepsis, desperately ill at the time of

the operation, ran a long course of sepsis from which he finally

died, of which a right lower and middle lobe pneumonia was one

of the manifestations. After a careful consideration, we did

not feel that the pneumonia in this case could in any way be

charged to the anesthetic.

During the period in which we have been using insufflation

anesthesia, we have had four or five ether pneumonias on the

Division, but all in cases in which other methods of anesthesia

were used.
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Bronchitis. There have been no cases of ether bronchitis.

In a few cases with slight bronchitis at the time of operation,

there was Httle if any increase of the cough, none developing

any decided aggravation of the condition.

Laryngitis. There has been no postoperative laryngitis or

hoarseness.

Pharyngitis. This has been noted in 7 cases. In three cases

there was marked discomfort and difficulty in swallowing for

from one to three days. In i case in which the attempt to

intubate was abandoned after a prolonged trial, the soreness

persisted for a week. Difficult intubation and direct trauma

to the pharynx and epiglottis with the laryngoscope was the

cause in all of the cases. In none was the result anything more

than a few days of discomfort.

Injury to teeth occurred in 3 cases: in one an incisor tooth

loosened, in two others some fragile bridge-work was broken.

In the series of 216 cases, we have considered the method

of special advantage in many cases, some of which I will

mention, viz.:

Goitre 5 cases

Exophthalmic goitre 4 cases

T. b. glands of neck 25 cases

Resection of superior maxilla 3 cases

Sarcoma of ethmoid i case (two hours)

Cleft palate 2 cases

Excision of tongue i case

Pyopneumothorax 2 cases

(following bullet and stab wounds of lungs)

Old empyema, or abscess of lung 7 cases

Subphrenic abscess 3 cases

Miscellaneous operations about the head and neck 13 cases

Operations upon the breast 9 cases

Prostatectomy 5 cases

It has also been employed in 68 abdominal operations, includ-

ing many desperate and difficult cases in which the quiet and

even anesthesia, with absence of anesthetic shock and depression,

has been a great comfort to the operator and an added element

of safety to the patient. One case, a very obese woman with
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ventral hernia, strangulated for four days, with fecal vomiting

and practically pulseless at the wrist on admission, died on the

table, but was in no sense a death from the anesthetic, as pure

air and not ether vapor was used the greater part of the time,

during the forlorn attempt to relieve the condition.

In some cases of acute intestinal obstruction and diffuse

peritonitis with profuse vomiting before and during operation,

it has been of value in preventing the inhalation of vomitus,

as well as in giving even quiet anesthesia under the most trying

conditions.

There have also been 13 operations on the kidney and ureter,

in which on account of the awkward position, the anesthesia

has been much less troublesome than with the routine method.

Conclusions, i. Insufflation anesthesia is safe if certain

cardinal principles are observed in its administration, i. e., one

must guard against overpressure; spraying of Hquid ether

through tube; introduction of tube into esophagus; introduction

of tube beyond bifurcation of trachea; trauma to pharynx or

larynx in intubation. A proper apparatus and ordinary caution

should absolutely prevent the accidents which have been

responsible for the few reported deaths from the method.

2. The uniformly sufficient aeration of the lungs, with the

even administration of well-diluted ether vapor, relieves the

respiratory apparatus and central nervous system of much

strain, and overetherization is impossible.

3. The prevention of the inhalation of blood, mucus, or

vomitus, especially in operations about the mouth and pharynx,

is an important feature in preventing inhalation pneumonia or

bronchitis, and in making such operations easier and more rapid.

4. Operations about the head and neck are made much easier,

as the anesthetist is out of the way, the field is easily kept

sterile, and above all, obstruction of the upper air passages is

eliminated.

5. The insufflation of pure air at the end of the operation

makes recovery of consciousness prompt, and disagreeable ether

after-effects are reduced to a minimum.



DRAINAGE AFTER INTRATHORACIC OPERATIONS
WITH SPECIAL REFERENCE TO THE ESOPHAGUS

By willy MEYER, M.D.
NEW YORK

The effect on the pleura of mechanical irritation, as it occurs

in the course of intrathoracic operative work, is different from

that upon the peritoneum. Whereas the latter usually answers

with the formation of adhesions, the pleura frequently throws

out an exudate which, within a very short time, fills more or

less the entire pleural cavity.

It may be worth while to mention right here that this exu-

date is found only when the lung as such has been left in place.

It is not found after aseptic pneumectomy. If one pleural

cavity of a dog has suddenly been deprived of its contents,

not fluid but air will fill the cavity. We have found this in all

our total extirpations of one lung, an observation which suggests

the thought that the pulmonary pleura may be principally

responsible for the exudate.

If the fluid is sterile and remains sterile, gradual absorption

is the rule. If it is infected, it needs exit, and the sooner the

better. When sterile, the color of the fluid is that of ordinary

serum, clear and yellowish; when infected, it is turbid and

serosanguinolent. Aspiration of the exudate, done with the

help of Potain's or Dieulafoy's apparatus, is of no avail, as it

reaccumulates in a short time.

Another occurrence to be reckoned with is the entrance of

air into the closed pleural cavity. In the event of an injury

to the lung, for instance, there is likely to follow a steady escape



412 MEYER: DRAINAGE AFTER INTRATHORACIC OPERATIONS

of air into the pleural cavity, which, in turn, would cause the

most dreaded and deadly of all complications, the so-called

*' pressure pneumothorax." Suture of the lung cannot always

prevent it; sometimes the very stitches placed to close the

injury produce new leakage, and in instances of severe injury

the wound cannot be closed at all.

Danger of air entering the pleural cavity exists also in con-

nection with operations upon the esophagus, when followed by

air-tight closure of the thorax. The human esophagus is ex-

tremely thin, its muscular coat very friable; stitches tear out

easily. In the endeavor to make them hold, one is apt to pene-

trate into the lumen. The suction-cup effect of the closed pleural

cavity—there being negative pressure in the latter and atmos-

pheric pressure within the esophagus—will then with each

inspiration aspirate air through the penetrating stitch-holes.

The result is a combination of infected serosanguinolent fluid

effusion with pressure pneumothorax, followed by sudden death.

In view of such experiences and the not unfrequent occurrence

of acute infection of the pleural cavity, in spite of most careful

asepsis,^ it was but natural that surgeons bethought themselves

of drainage.

However, drainage had its difficulties. If appKed in accord-

ance with generally accepted surgical principles, it was sure to

develop a postoperative acute pneumothorax, and, besides,

thereby greatly to increase the chance of infection of the pleural

cavity. These dangers have prompted surgeons to close the

1 It is not impossible that old adhesions within the pleural cavity harbor

encapsulated microbes. Recently, when a branch of the pulmonary artery

had been tied for bronchiectasis, the case became infected, necessitating

reopening of the wound after forty-eight hours; in the preceding case of the

same kind the wound had healed primarily, with the trouble soon greatly

improved. Equal care had been given to asepsis in both cases. Hence the

thought presented itself, whether the old adhesions, binding pulmonary

pleura to the costal, or to the pericardium or diaphragm, especially shortly

after inflammatory intrapulmonary processes, might not be the quiet resting

place of microbes. They could become active and virulent in the presence of

exudated blood. Investigations in conjunction with the serological department

of the German Hospital are now in progress at that institution.
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thoracic wound air- and water-tight, thus giving this class of

cases an exceptional position, also regarding the after-treatment.^

To overcome the postoperative acute pneumothorax, there-

fore, was the task that needed solution.

Within the last two years a number of attempts have been

made in this direction. In 1910 WendeP conceived the idea of

splitting the diaphragm when operating for cancer of the cardia

and at the close of the operation stitching it on to the esophagus

in such a way as to place the field of operation intra-abdomin-

ally, so that drainage could be accomplished through the abdo-

men. This method has been tried but once in the human being

by Sauerbruch. The result he obtained, as far as the division

and subsequent suture of the diaphragm is concerned, was

satisfactory.

Last year Tiegel constructed a flexible metal tube with a

rubber valve^ (Fig. i). It is placed in one angle of the wound,

or introduced through a special opening, and forms a part of the

dressing. He tried it in one case, in which it worked to his

entire satisfaction. A few weeks ago, before the last meeting of

the German Congress of Surgeons of Berhn, Tiegel stated** that

he had used his valve-drain in several cases with good results.

In the fall of 1909, when planning the new pavilion for thoracic

surgery at the German Hospital, it occurred to us that the post-

operative acute pneumothorax resulting from intrathoracic drain-

age could be avoided by leaving the patient under differential

pressure for some time after operation. Later, upon trial, with

a nurse or doctor enclosed in the cabinet with the patient's head

and one or two attendants outside, the plan proved feasible.

The air-lock of the cabinet admits of an exchange of persons

inside, also the carrying to the patient of whatever refreshing

liquid, etc., it may be thought wise to let him have or rinse his

mouth with.

^ The attempts to close off certain parts of the pleural cavity by draining

with strips of gauze soaked in Lugol's solution have not been encouraging.
2 V. Langenbeck's Arch., vol. xciii, p. 311.
3 Centralbl. f. Chir., 191 1, No. 10.

* Berl. klin. Wochenschrift, April 29, 1912, p. 867.
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Rectal drop instillation and hypodermoclysis, intravenous

injections, and hypodermic stimulations, practically all that is

required within the first twenty-four hours, at least in the more

serious cases, is done outside; also the feeding of the patient

through the gastric fistula, which had been primarily established

in cases of esophageal resection. The necessity of having two

or three persons attend the patient is somewhat cumbersome.

Fig. I.—Tiegel's thoracic flexible metal drain. The tube that passes the

thoracic wall can be properly bent to correspond with the contours of the

posterior thoracic wall. It is advisable to slip a rubber drainage tube of any
desired length over the internal extremity of the tube. Note the rubber

membrane that covers the external opening and allows the exit of fluid and
air, but prevents the entrance of air.

The splendid spirit shown by the house staff as well as nurses

of the German Hospital has been most gratifying. In fact,

when we drained our first case in this way in May, 191 1, many
more doctors and nurses than were required volunteered to

do the work. However, to lighten the burden of our school

nurses we have of late engaged "specials" to take charge of

these patients for the first twenty-four to forty-eight hours.
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In time we hope to have also a special trained crew of doctors

for this class of cases.

In October, 1911,^ Greene and Janeway advocated drain-

age of the pleural cavity for the purpose of overcoming the

frequently forming exudate after esophageal resection for experi-

mental surgery. They proposed leaving the animal with such

drainage under differential pressure for twenty-four to forty-

eight hours; then (after twenty-four hours) establishing per-

manent irrigation with a double cannula up to the place of the

anastomosis, meanwhile continuing differential pressure for a

short time; removal of drainage on the following day. Up to

the time of their publication, the plan had not been tried.

Any differential pressure apparatus, the use of which does

not require general anesthesia, may be employed for the purpose.

Perthes' suction apparatus for the treatment of empyema
might probably also be used to advantage, as well as, in special

cases, a Bier's suction cup (Tiegel). The details of the method

so far worked out by us at the German Hospital are as follows

:

In aseptic cases the wound is closed entirely without drain-

age and the patient returned to the ward. If drainage

appears indicated, an additional incision is made in the com-

plementary space, usually in the ninth or tenth intercostal

space, in the scapular Hne, and one or two drainage tubes are

inserted; the original incision is closed. In other words, the

same technique as that employed within the abdominal cavity or

other parts of the body is followed. Ordinary rubber drainage

tubes, split along their longitudinal axis—we call them gutters

—are in great favor with us. In resection of the esophagus

the esophageal bed in the posterior mediastinum is filled with a

long cigarette drain, carrying a central, unsplit rubber tube, and

an additional short gutter is introduced on either .side of the

same. The use of the cigarette drain alone has not been found

reliable according to our experience; it sometimes acts as a stopper

rather than a drain, especially if but a short intercostal stab

was made, such as it is customary to make in the abdominal

1 Annals of Surgery, October, vol. liv, p. 549.
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cavity. It is not advisable, however, when draining the thorax,

to use short incisions, since in view of the extreme narrowness

of the interspaces the ribs are apt to compress the drain. There-

upon a partially divided piece of gauze is pushed under the safety-

pins, and a large piece of sterile rubber dam is put on top;^ a

Fig. 2.—Special bed for drainage, thirty inches wide. Height corresponds

to positive pressure apparatus. Mattress projects above end frames. Large,

rubber-tired wheels; brake for two.

voluminous gauze dressing which includes the arm finishes the

dressings. Now the patient is transferred to the after-treatment

bed, which is without head-piece^ (Fig- 2), and wheeled to the

positive pressure cabinet. He thus rests in bed comfortably,

^ In future cases it is intended to cover the skin of the neighboihood

of this wound with zinc ointment (Sauerbruch), so as to insure still better

adhesion of the borders of the piece of rubber dam all around the wound.
2 Medical Record, June 17, 191 1.
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just as other patients, the only difference being that his head

is inside the apparatus (Fig. 3).

Fig. 3.—Illustrates the after-treatment of patients with free drainage

after intrathoracic operations as now practised at the German Hospital.

The patient's head is inside the positive pressure cabinet; a nurse is with

him ready to administer liquids and, in summer time also, to fan him with

fresh air provided by the apparatus itself through a large tube. The patient's

body rests comfortably outside on the bed without head-piece. An attendant

is watching the proper administration of a rectoclysis.

Am Surg 27

k
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Had the operation been done in the negative chamber and

the short transport thence to the positive cabinet in the other

room seems inadvisable, if, for instance, both pleural cavities

were opened in loosening the adherent carcinoma of the esoph-

agus, the patient's head can be left in the positive cabinet within

the negative chamber. In that event the operating table is

lowered sufficiently to permit a mattress of the width and length

of the operating table to be pushed underneath the patient's

body, application of differential pressure continuing meanwhile

without interruption. The patient remains therefore under the

pressure conditions prevailing during the operation, and the first

part of the after-treatment is thus carried on within the chamber.^

When the positive pressure apparatus is used, rhythmic

changes in the difference of pressure are made for brief periods,

every twenty to thirty minutes, in order to relieve the heart,

more particularly the right ventricle, and to remove all surplus

of carbon dioxide from the lungs. When using negative pressure

this will not be necessary, at least not when the pleura is wide

open. Whether it will be advisable to change from negative

to positive pressure for the after-treatment, as can be done in

the universal chamber, further observations will teach.

As to the period of time at the end of which the patient may
be safely removed from the apparatus, we first thought that

twenty-four to forty-eight hours would be the minimum. In

trying out the method, however, we were agreeably surprised

to find that twelve to fifteen hours was ample. Therefore,

after about twelve hours, the differential pressure is turned off

and the patient's breathing under ordinary atmospheric pressure

observed. If he appears comfortable and pulse and respiration

are unaltered, he is transferred in bed to the observation room,

where he is left under the care of a nurse. If need be, he can

be returned to the apparatus at any moment.

What role the rubber dam covering the wound plays in

allowing the patient to breathe under ordinary atmospheric

1 This latter plan has not been tried as yet on a patient.
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pressure so soon after the operation, with free drainage of the

thoracic cavity, remains to be seen.

As regards the class of cases in which drainage is particularly

indicated, I believe that next to sutured wounds of the lung

(Tiegel) and resection or extirpation of the lung, every operation

on the esophagus, in which sutures were used, should be thus

treated. In the former drainage takes care of whatever dis-

charge of fluid and air there may be; in the latter, especially

the cases of resection, it minimizes the dangers of acute infection,

besides preventing pressure pneumothorax. By adopting drain-

age of the pleural cavity as a routine measure after operations

upon the esophagus, we shall, I believe, succeed in improving

the prognosis of these operations, including resections.

I take this opportunity to plead for continuance of attempts

to resect cancer of the esophagus in whatever part of the thoracic

portion of the same it may be located, and do this in spite of the

fact that not one patient is thus far known to have recovered.

Through the constantly recurring disappointments, some sur-

geons have become discouraged and have given up this work;

others have for the present excluded from operation the malig-

nant tumors occurring in the upper two-thirds of the esophagus,

the most complicated to cope with, and confine themselves to

dealing with those in the lower third and at the cardia.

Personally, I do not approve of this attitude. If progress

is to be made in this most difficult chapter of operative surgery,

it can certainly not be done by discontinuing our efforts or

limiting them to a, certain class of cases. We must keep right

on exploring this new field of endeavor until we strike the

right path. The knowledge that the operation is technically

feasible, as shown by the experiments on dogs, ought to spur us

on to make it practically feasible in the human, since we know

that the carcinoma of the esophagus is the most benign of malig-

nant growths in the entire alimentary canal. The difficulty lies

in overcoming the immediate shock of the complicated opera-

tion, as well as in steering clear of the many lurking dangers of

the early after-treatment.
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The principal causes of the problem's having remained un-

solved up to the present day are: (i) he usually advanced

stage of the disease, when presented for operation; (2) reduced

general condition of the patient; (3) the magnitude of the

operation; (4) the difficulty of accomphshing air- and water-

tight closure of the human esophagus in view of its extreme

thinness and friability.

The first two causes are intimately connected, and we can

hardly hope for any change in the near future. We must,

therefore, for the present at least, accept them as given facts.

Regarding causes 3 and 4, however, there is a fair chance of

our learning how to mitigate the effects caused by the same.

The ideal operation, resection with immediately following

esophagogastrostomy, can be done in cases of short annular

malignant stricture in the lower third of the esophagus only.

These cases are rare. The type of tumor usually met with

in this locahty is the infiltrating one, necessitating the removal

of several inches of the esophagus. The proximal stump of the

tube cannot be stretched; the stomach, on the other hand, can-

not be lifted more than three or at most four inches above the

diaphragm, owing to the attachment of the duodenum. Hence,

there is in these cases no other course open than to close either

stump safely after resection and feed the patient through the

gastric fistula primarily established. If the patient recovers,

he can chew and enjoy his food but he cannot swallow it. If

he desires this, too—and no doubt the majority of patients

will—a new esophagus must be made. This esophagoplasty

has already been accomplished by Frangenheim of Payr's clinic

and Lexer in cases of intractable cicatricial stricture. Of course

in the benign strictures the affected part of the esophagus may
be safely left in place, but in the malignant cases it has to be

resected. Every one of the 40 to 50 patients thus far treated

with resection has died. The salient point, viz., the recovery of

the patient from resection, therefore, still remains to be accom-

pHshed. If we could get but one such case to recover, the faith
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1

of both laity and profession in the possibilities of this branch

of thoracic surgery would receive a great stimulus.

Closure of the distal stump is simple, as the latter is very

accessible. Invagination by means of a purse-string suture

and a few interrupted Gushing stitches on top is all that is

necessary. There is no pressure on the suture line from the side

of the stomach.

Fig. 4.—Schede's incision, the flap raised. With the arm pulled up per-

pendicularly, the scapula takes a position at right angles with the thorax.

When the patient's head is in the differential pressure apparatus, the arm
forms a right angle with the thoracic wall. Then by turning the arm
inwardly 180 degrees (or the forearm 360 degrees) the scapula moves away
from the chest and can be well held out of the way. A, incision in sixth;

B, incision in third intercostal space.

In order to safely and properly close the oral stump of the

esophagus after wide resection in its middle or upper portion, it

is necessary to pull it from behind the aortic arch. In advanced

cases where adhesions exist and the tumor is situated at or near
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the aortic arch, this means serious interference with the pneu-

mogastric nerves at a place where the important branches to

heart and lungs are given off and communication exists with

the complex sympathetic system. Pulling and tearing at this

place, however, is not borne by the pneumogastrics ; it invariably

Fig. 5.—Incision in sixth intercostal space; rib-spreader in place; to the

left, lung and diaphragm visible; to the right, the descending aorta still

covered by the continuation of the costal pleura; next to it, the esophagus,

divided; lower end inverted; the upper tied with silk. Pneumogastric nerves

run on either side, with their anterior osculation. A, lower stump of the

esophagus ready for inversion, with the purse-string suture in place. It is

best to pull the tube apart with three clamps.

causes severe, often irreparable, shock. Therefore, in order to

minimize as much as possible this principal cause of the severe

shock, dissection should be done under the guidance of the eyes.

One pneumogastric nerve, after proper cocainization, can be

divided, but sharply only, not bluntly. If both nerves prove

inseparably connected with the tumor at or above the aortic
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arch, the case appears inoperable.^ To do this work under the

guidance of our eyes we must have proper access. This can be

gained by getting the scapula out of the way (addition of Schede's

Fig. 6.—Additional incision in third interspace; rib-spreader turned around,

as scapula is in the way; esophagus exposed by incision about i inch to the

outside of the common carotid, which remains covered with pleura, as also

does the aortic arch {A). The portion of the esophagus harboring the tumor,

pulled from behind the aortic arch, tied and clamped, ready to be divided

with Paquelin cautery, completing the resection. The first of the two superior

purse-string sutures in place, for inversion of upper stump.

incision, Figs. 4, 5, 6, and 7).^ The upper part of the esophagus

can also be reached from the opposite (right) side (Sauerbruch,*

Fig. 8). The usual incision for esophageal resection is made on

^ This important question needs further investigation. It has been shown

that below the arch both vagi can, if necessary, be divided, often without any

serious consequence.

2 Annals of Surgery, July, 19 10.

3 Sauerbruch-Schumacher, Technik der Thoraxchirurgie, p. 92.



424 MEYER: DRAINAGE AFTER INTRATHORACIC OPERATIONS

the left side of the thorax. Although I have so far no personal

experience in man with Sauerbruch's method of entering the

upper part of the thorax, I consider the addition of Schede's

incision the preferable procedure for wide resection of the esoph-

agus.^ It opens the way to gaining entrance through any addi-

FiG. 7.—Interior of the cavity as it appears after completed double inver-

sion of upper esophageal stump. Note below the latter the groove in which

the esophagus rested.

tional intercostal space, in order to follow up the vagi from below

the aortic arch as far as necessary upward. Multiple intercostal

incisions do not increase the seriousness of the operation.

^ The illustration (Fig. 4) shows the typical Schede incision as it is required

for the multiple incision of ribs. For the purpose of esophageal surgery we

have to divide the borders of the pectoralis major and latissimus dorsi muscles

but for a short distance and raise the skin-muscle flap with the scapula for

hardly more than 75 to 80 degrees. The arm itself is usually not lifted up

much more than to a right angle.
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But to do all in one sitting is inadvisable. The experience

gained from 4 cases of resection of the esophagus for malignant

Fig. 8.—Sauerbruch's incision to reach the upper portion of the esophagus

from the right side. (From Sauerbruch-Schumacher, Technik der Thorax-

chirurgie, p. 96.)

tumor of the advanced infiltrating type, with the addition

of Schede's incision and displacement of the esophagus from
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behind the aortic arch, done in one sitting, has taught me that

this operation is too much of an undertaking in these reduced

patients, even though nitrous oxide plus oxygen with carbon

dioxide (Yandell Henderson) be used for an anesthetic.^ I

have, therefore, resolved for the present to do the operation in

two stages, and am engaged in working out a proper plan,

experimentally.

My idea is to divide the esophagus below the tumor and

attend to the distal stump in the first stage; thereupon, about

two weeks later, in the second stage, to do a Schede incision

and work on the proximal stump. To attack the upper part

of the esophagus from the right side, according to Sauerbruch,

would usually mean also a two-stage operation. The principal

difficulty of a two-stage operation lies in the necessity of closing

the proximal stump air- and water-tight, as the patient cannot

help swallowing sahva down into the closed tract. From
what we have seen in operations upon dogs, a silk purse-

string suture properly appfied and covered by a freely trans-

planted fascia graft (Konig) will do the work. The graft,

which, in dogs, is best cut from the upper abdominal (rectus)

region, from the fascia lata femoris in man, surrounds the

convex end of the stump like a rubber finger cot and heals on

tightly in a very short time. The strongest pressure exertable

by means of a large hand syringe proved the stump absolutely

^ Of the four patients three died from shock, which commenced in each

instance at the time of bluntly loosening the esophagus behind the aortic arch

and the attempts of bluntly separating from it the adherent nervi vagi. In

every one of the three operations the narcotizer, who was with the patient's

head in the positive pressure cabinet and who could not see what was just

done within the thorax, reported at this time a sudden change of pulse and
respiration. The fourth patient, a man of sixty-six years, had the cancer

in the lower third of the esophagus and no adhesions at the level of the aortic

arch. In this operation, too, the esophagus was transposed in front of the

aortic arch in order to do proper surgical work when performing double

invagination of the upper stump. He had no shock, but died from the

effects of a large effusion into the pleural cavity of a serosanguinolent fluid,

which compressed the lung. This was at a time when we had not yet adopted

free postoperative drainage.
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air- and fluid-proof after thirty to thirty-six hours. Still, as there

may after all be some sHght leakage in the hours immediately

following operation, I shall in man add free drainage of the

thoracic cavity for both stages of the operation. It will be an

additional safeguard against infection of the pleural cavity and

pressure pneumothorax.

My conclusion is that the adoption of drainage as a routine

measure after esophageal resection, in fact, after any and every

operation upon the esophagus, will undoubtedly be a step in

the right direction.



A CASE OF NON-TRAUMATIC DIAPHRAGMATIC
HERNIA: OPERATION: RECOVERY

By CHARLES L. SCUDDER, M.D.
BOSTON

By diaphragmatic hernia, I understand the protrusion of a

viscus from its natural containing cavity through a normal or

abnormal opening in the diaphragm. Diaphragmatic hernia

may be congenital or acquired. I understand that a congenital

invitation to a hernia may exist and the hernia not form until a

variable time after birth. There are about looo cases of dia-

phragmatic hernia recorded. A large proportion of these cases

were discovered at autopsy.

There have been about 53 operations done for diaphragmatic

hernia. The approach to the hernia in the operated cases was

through the thorax by thoracotomy in 11 cases; 7 recovered

and 4 died.

The approach to the hernia was through the abdominal

wall by laparotomy in 42 cases, 7 of which recovered and 35

died.

A diagnosis of diaphragmatic hernia was made in only 6 of

these operated cases, once each by Abel,^ Albanese,^ Heiden-

hain,3 Kayser,^ Wieting,^ Gifhn-Mayo.^

The operation has usually been undertaken for intestinal

1 Berl. klin. Woch., 1895. Died.

2 Riforma med., 1904. Recovered.
^ Deutsch.-Zeitschr. f. Chir., 1876. Recovered.
4 Mitt. Hamb. St. Krankenh. Zeitschr., 1898. Died.

^ Deutsch. Zeitschr. f. Chir., 1879. Recovered.
^ Annals of Surgery, March, 1912, p. 388.
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obstruction, hence the high mortaHty. One of the recently

reported and successfully operated cases is that of Giffin and

Mayo from the Rochester, Minnesota, chnic. This was one of

the 6 cases which were diagnosticated previous to operation.

Gifhn presents a long bibHography covering much of the

literature of diaphragmatic hernia. I have discovered one paper

not mentioned in this bibliography which is valuable—a paper

by an Italian, A. Salomoni, published in La Clinica Chirurgica,

Milano, 1910. All cases to that date are analyzed and the

details of each case are concisely stated. This article is valuable.

I wish to record the facts concerning one case of non-trau-

matic diaphragmatic hernia in which the diagnosis was made

previous to operation, and in which a stated operation for the

repair of the hernia was successfully undertaken.

Theodore L., an Itahan laborer, aged twenty-nine years, was

operated upon by another surgeon in December, 1909, for a

cholecystitis; a cholecystotomy was done. The record states

that at this time the duodenum, stomach, and appendix were

normal. He was well after this operation until January, 191 1.

He again entered the Massachusetts General Hospital (March

7, 191 1) complaining of epigastric pain, sour eructations, and

constipation. He was free from pain when he had eaten nothing.

His diet then was milk, soups, and rice. He had lost about

28 pounds from January to March, 191 1. He obtained relief

from pain by vomiting.

Heart: Apex impulse seen and felt in fourth space, nipple

line, io| cm. from middle sternum. No right-sided enlargement

found, or increase in retrosternal dulness. Action clear, regular,

sound, of good quahty. No murmurs heard. Pulmonic second

sound not accentuated, of good quahty.

Pulses were equal, regular, synchronous, and of good quality.

Lungs: Equal and good expansion, sounds negative. Abdo-

men, negative. SystoKc blood pressure, 120. Blood: hemo-

globin, 95 per cent.; white corpuscles, 12,000. Urine, few brown

granular casts, no sugar. Alb., s. p. t. Stool, normal.

Stomach wash: Tube passed, causing much retching. Few
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cubic centimeters clear fluid with few food flakes obtained from

fasting stomach. Wash water clear. Capacity not obtained on

account of vomiting. Test meal vomited. Then about 5I

ounces of a dark yellow fluid with considerable residue were

obtained. On inflation, stomach borders appeared normal.

Examination of stomach contents: Fasting: 15 c.c. turbid,

rather thick contents, with slight sediment which shows many

Fig. I.—Shadow (jc-ray) seen in left side of chest previous to operation

for cure of diaphragmatic hernia. Lying down.

starch granules, a few fat globules. Occasional yeast cell. No
sarcinae present. Free hydrochloric acid present. No lactic

acid. Ewald test meal 160 c.c. Contents, yV sediment of

partially digested food, yV scum of thick mucoid material.

Free hydrochloric acid, 0.036 per cent. Total acidity, 0.108 per

cent. Vomitus, 120 c.c. of material vomited after the test meal

was given. Free hydrochloric acid is present.

While on the medical service, the patient vomited each day
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rather large amounts, 18 to ico ounces. The stomach was
frequently washed clear. Upon a restricted diet, the patient

gained a little in weight. When given a real meal (unrestricted)

he always vomited.

March 24, 191 1, the patient complained for the first time of

pain in the left chest. An x-ray taken at this time showed a

dense shadow on the left corresponding to an area of tympany

Fig. 2.—X-ray same as Fig. 3, only taken partially. Note height that

shadow rises. Before operation. Standing.

over lower left chest (see Fig. 2). The heart was found

moderately pushed over to the right side. The fluoroscope

examination showed the movements of the diaphragm on the

left side to be practically normal, although the motions of the

left chest were slightly restricted. The bismuth x-ray showed

that the stomach was dilated upon the left side. It was thought

that the patient had a pyloric obstruction from some cause. A
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diaphragmatic hernia was suspected. An x-yslj taken with a

bismuth-filled stomach tube in situ disclosed the fact of a dia-

phragmatic hernia. The stomach tube could be seen passing

upward into the stomach shadow in the left chest (see Figs. 4
and 5). The destruction of the definite dome-shape character-

istic of the normal diaphragm fine is noted in the x-ray. The

Fig. 3.—Z-ray. Diaphragmatic hernia. Note the height (before opera-

tion) at which stomach enters the left chest, i, 2, 3, mark the ribs. Anterior

view. Standing.

:t:-rays were taken by Dr. Walter S. Dodd, skiagrapher to the

Massachusetts General Hospital.

March 31, 191 1. A laparotomy was done to determine the

conditions present. The diagnosis was confirmed; the omentum
and transverse colon and stomach were seen to have left the

abdominal cavity and to be in the left chest.

It was evidently impossible in the poor condition of the



Fig. 4,—Diaphragmatic hernia. Note the bismuth stomach tube in situ

and stomach in left chest.

Fig. 5.—X-ray of bismuth stomach tube in situ. Note the curving of

the tube as it passes through the ring of the diaphragmatic hernia. Bismuth

shadow seen in left chest is the displaced stomach.

Am Surg 28
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patient to attempt a reduction of the hernia at this time. The
constriction of the colon by the edges of the hernial ring in the

diaphragm was the evident occasion of the persistent vomiting

at daily intervals. Consequently, I was able to release the

obstructed colon and to return it to the abdominal cavity.

Nothing further was done at this time. The abdomen w^
closed. '

Fig. 6.—Diaphragmatic hernia. Note the Hne of the curve, lateral

abdominal incision, x-y. :

The absence of vomiting during the next three weeks allowed

the patient to gain sufficient strength so that an attempt could

be made to repair the hernia. The patient vomited : April 21,

191 1, and again April 23, 191 1.

On April 25 an operation was done to cure the hernia. Employ-

ing his apparatus for positive pressure, intratracheal anesthesia

was maintained by Dr. William C. Quinby, Boston. The under

surface of the diaphragm was exposed to satisfactory view by

an incision extending from the upper end of the first longitudinal



scudder: non-traumatic diaphragmatic hernia 435

incision, along the left costal margin to the loin (see Fig. 6).

By reflecting this upper flap together with the costal border,

an admirable view of the under surface of the diaphragm,

together with the hernial orifice was obtained (see Fig. 8).

The abdominal cavity was protected by moist gauze and towels.

The colon and great omentum were with some difficulty removed

I

Fig. 7.—Diagrammatic drawing showing relative positions of viscera

concerned in this case of diaphragmatic hernia.

from the chest by traction. There were some omental adhesions

posteriorly and anteriorly to the margin of the orifice (see Fig. 7).

It was impossible to reduce the stomach by traction. The

stomach was fuU of liquid material. The hernial orifice was

enlarged to the edge of the diaphragm so as to admit the hand.

A stomach tube was passed into the stomach, and with the hand



^^

Fig. 8.—Diagrammatic drawing showing position of diaphragmatic

opening: a, edge of liver; b, stomach; c, diaphragm; d, spleen. 1-2, enlarging

incision of hernial ring.

Fig. 9.—Diaphragmatic hernia. Note -method of taking mattress suture

and continuous catgut suture: a, pleura; b, peritoneum; c, muscle of dia-

phragm.
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in the chest, compressing the full stomach, its contents were

expressed into a pail on the floor. Traction on the stomach

was now more effective in more completely delivering the

stomach from the chest. But it could not be entirely delivered.

A hand in the chest above the stomach discovered adhesions

Fig. 10.—Diaphragmatic hernia. X-ray of bismuth stomach shadow
taken after operation for repair of the hernia. Note level of diaphragm on

each side. The picture is, of course, reversed, the stomach appearing on the

right side. Note that the stomach is wholly within the abdominal cavity.

between the under surface of the lung and the dome of the

stomach which yielded to separation. After separating the

adhesions the stomach was replaced in the abdomen. By
increasing the intratracheal pressure slightly, Dr. Quinby was

able to distend the lung so that it expanded, almost filhng the
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chest. While the lung was expanded, a suture of the hernial

orifice was placed. An interrupted mattress suture of linen was

used. The pleural surface of the diaphragm was everted into

the abdomen by the suture. A continuous suture of chromic

catgut was taken over the mattress suture (see Fig. 9). The

lung was seen to be within about three inches of the diaphragm

when the last suture was placed. The abdomen was closed.

Fig. II.—Diaphragmatic hernia. Z-ray after operation. Note both
chests normal, clear picture. Levels of diaphragm normal.

The patient made a good convalescence. It was possible to

demonstrate a sKght pleurisy during the first ten days following

operation. This gradually disappeared, and with its disappear-

ance the lung occupied the whole left chest cavity naturally

(see Figs. 10 and 11).

More than a year has elapsed since the operation. The man
is well and strong and working at his old employment of teamster.
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The drawings and x-rays illustrate several points of interest in

this case.

That the man should have been operated upon one year pre-

viously and the duodenum and stomach have been reported

normal to palpation and sight—and the fact that there had

been comparatively few distressing symptoms until just before

operation for the hernia, these two facts together suggest that

the hernia was of comparatively recent and very gradual

formation.

The situation of the hernial orifice on the left side, its position

midway between the anterior and the posterior walls of the

abdomen, suggest a congenital opening which gradually admitted

of stretching. There was no evidence of a hernial sac.

Had it been impossible to reduce the hernia through the

abdominal route, I was prepared to do a thoracotomy to assist

in the reduction. The abdominal route proved perfectly satis-

factory.

The intratracheal anesthesia employed faciUtated the placing

of sutures in the comparatively relaxed diaphragm.
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DISCUSSION

Dr. George E. Armstrong, Montreal, Canada.

I would like to say a few words on intratracheal insufflation anes-

thesia. This method we have used at the Royal Victoria Hospital

in a limited number of cases, nearly 50, first adopting it with the

idea of increasing our control over the conditions of the lung, and
in such cases it has proved thoroughly efficient, the lung is very easily

brought to the wound and maintained there and it is easy to get

around or under it. But we have extended the use of this method
as indicated by Dr. Peck in mouth and throat operations w^here it

adds greatly to the comfort of the surgeon and adds to the safety of

the patient, inasmuch as one can remove the tongue or do a plastic

operation on the mouth without regard to the accumulation of

mucus and blood in the pharynx. So far we have had no pulmonary

complication subsequent, no sore throat, no hoarseness, no lung

trouble. In thyroid cases it is most helpful. The anesthetist is

out of the way and one can manipulate the trachea without inter-

fering at all with respirations. Also in abdominal work it has with

us been quite satisfactory, and we think vomiting has been less

after its use. By shutting off the ether just before stopping the

operation the patient recovers quickly and the general after-effects

are satisfactory. It daily increases in favor with both the operators

and the anesthetist.

Dr. Leonard Freeman, Denver.

On February 16, 191 2, I saw a young physician who had received

a crushing blow upon the chest. There were no external signs of

injury.

The severe shock, from which he originally suffered, disappeared

in the course of twenty-four hours; his pulse returning to normal

and his respiration, which was at first rapid and shallow, becoming

quite satisfactory.

He complained of pain in the lower left chest and upper part

of the left abdomen, together with a distressing feeling of extreme

distention of the stomach. In spite of this feeling he could neither

eructate nor vomit, although he frequently ran his finger down
his throat in efforts to produce emesis. An attempt was made to

introduce a stomach tube, but it could not be passed beyond the

cardia and no rehef resulted.

The bowels were moved by rectal injections and gas was passed

freely. There was little if any abdominal distention, tenderness, or

rigidity.
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Percussion of the chest showed flatness posteriorly aknost as

high as the spine of the scapula, while anterioriy there was corre-

sponding abnormal tympany. Breath sounds and fremitus were

absent.

A diagnosis was made of blood in the pleural cavity, no attempt

being made to explain the gastric distress. An x-ray picture was
taken by Dr. G. H. Stover, with the idea of demonstrating a fracture

of a rib; but instead of this a pecuUar condition was found, which

Fig. I

was interpreted by Dr. Stover as indicating a rupture of the dia-

phragm with a hernia of the stomach into the left pleural cavity.

In the picture a large "Magenblase" occupied the chest cavity as

high as the fourth rib (Fig. i). The fact that this was feally the

stomach was then demonstrated by giving a ''bismuth meal," the

bismuth immediately passing into the chest and none of it appearing

below the normal line of the diaphragm (Fig. 2).

An exploratory operation was at once decided upon, the condi-
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tion of the patient being excellent, with almost normal pulse, tem-

perature, and respiration, although the intense gastric distress

continued without remission.

Under ether anesthesia the abdomen was freely opened by an

incision parallel to the left costal arch. An opening the size of a

small fist was at once detected in the left side of the diaphragm,

posteriorly and near the centre Hne, through which had passed

into the chest the entire fundus of the stomach, the greater part

of the transverse colon and omentum, and the tail of the pancreas.

Fig. 2

With a finger passed through the opening it could be felt that the

stomach was enormously distended with gas and fluid, which could

not get out on account of constriction and angulation of the viscus.

Several attempts were made to pull the stomach back into the

abdomen; but this could not be done, on account of its distention

and because of the immense upward suction produced by respira-

tion. The force of this upward suction was indeed astonishing, it

being impossible to hold on to the stomach with the gloved fingers.

It gave me a vivid idea of why the abdominal viscera prolapse into

the chest when there is a hole in the diaphragm.
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During these manipulations the patient's respiration, which had

been bad from the first, grew rapidly worse and his condition became

so serious that it was considered unwise to attempt making a thoracic

incision. Hence, a hand was forced through the opening in the

diaphragm, the contents of the stomach rapidly squeezed downward,

and the prolapsed viscera drawn and pushed back into the abdomen.

It being impossible to reach and to close the large opening in

the diaphragm, the edges of which stood wide apart, it was hastily

packed with gauze from below and the abdominal wound closed

around the packing.

The patient died from the shock of the operation a few minutes

after he was returned to his room.

From my experience with this case I desire to emphasize two

things: (i) The immense value of the x-ray in the diagnosis of

hernia of the stomach through the diaphragm, and (2) the desirability

of approaching these cases through an opening in the chest rather

than through the abdomen, as is usually advised. If this had been

done in the present instance, the distended stomach could probably

have been pushed back through the diaphragm without much diffi-

culty and with far less shock to the patient. The reason this was
not done was partly because of lack of confidence in the unusual

x-rsiy findings.

Dr. Fred B. Lund, Boston.

I believe Dr. Peck's paper to be one of very great importance.

This method of anesthesia has in our hands in Boston made easy

and simple operations which we used to consider formidable. There

has been a great deal of attention paid to it in Boston, and Dr.

F. L. Richardson has devised an apparatus for its administration.

I have used it in thoracic operations, in excision of the tonsil for

carcinoma, two or three times in excision of the tongue, in excision

of the pharyngeal wall for carcinoma, and I was also able to remove

a papilloma of the vocal cord without doing a tracheotomy and with-

out any difficulty. As Dr. Peck has very well said, there is no trouble

in breathing from the tongue falling back, the patient does not have
to even breathe unless he wants to, so how can he die from respiratory

failure? There have been no blue patients even for a minute after

the tube has been introduced, and no shock, and we have been able

deliberately to take care of any hemorrhage. So I think it is a splendid

thing, and I want to introduce Dr. Richardson, who came all the way
up here to hear this paper, and he will be glad to show his apparatus

which has proved so satisfactory in our hands.
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Dr. Frank L. Richardson, Boston (by invitation).

I have had an opportunity of giving this form of anesthesia in

75 cases which ranged from the ordinary operations of appendectomies

and hernia to operations on the cerebellum, on the cerebrum, on the

larynx, upper jaw, nose, throat, and the pleural cavity. We have
had no trouble from the introduction of our tube or from the anes-

thesia with the exception of one case in which I had an aphonia for

three days coming on twelve hours after the introduction of the

tube, but the patient made a complete recovery. We have had no
pneumonias, and I think none have occurred in Boston. With regard

to the introduction of the tube, we use a cotton introducer, which is

simply a curved tube through which the catheter is threaded. This

is used in much the same way as in introducing a tube for diphtheria.

You put your finger down, strike the epiglottis, hold it forward,

then pass the tube beside the finger, then unthread the catheter.

I personally use a firm catheter, although this is a matter of choice.

The patient does not have to be put in the Rose position, and this

method is very efficient.

With regard to the question of apparatus, there have been a great

many complicated ones devised, and they are very nice, but the

complications are unnecessary. I would be glad to show my appa-

ratus, which is very simple, and not very expensive, and fulfils all the

requirements. There are only two valves to attend to, and it always

works.

Dr. Nathan Jacobson, Syracuse, N. Y.

I want to mention 2 cases of diaphragmatic hernia, i of traumatic

origin occurring the seventh day after severe injury, and presenting

suddenly the manifestations of acute intestinal obstruction, in which

the transverse colon and stomach were forced up through the dia-

phragm and into the left chest. The other was a case of congenital

diaphragmatic hernia in which the diagnosis was made by the

physician in attendance upon the infant at the Syracuse Hospital

for Women and Children, and then confirmed by the x-Ta,ys. The
diagnosis was really made before the a:-rays were used. The a;-rays

showed the intestines as high as the clavicle on the left side. Opera-

tion was performed when the child was three months old. A sHt-

like opening was found in the diaphragm nearly 2 inches in length

and f of an inch in transverse diameter, through which practically

all of the intestines had slipped into the chest. The stomach had not,

but even the cecum with the appendix had. There was no difficulty

in withdrawing the intestines from the chest or in closing the open-

ing. Unfortunately, the child died of septic peritonitis on the fifth
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day following operation. This case will be fully reported later by
Dr. Mercer, the physician in whose hospital service this experience

occurred.

Dr. Charles A. Porter, Boston.

I wish to confirm what has been said regarding insufflation anes-

thesia by Drs. Peck, Armstrong, and Lund. We have used it at

the Massachusetts General Hospital for six months, and in some cases,

it is the safest method by which operations can be performed. I

recall a case of Dr. Harrington's, excision of the larynx and upper

three rings of the trachea, in which the hemorrhage was so furious,

that I am convinced that the operation would have been impossible

without this method. It was striking to see the trachea kept free

from blood by the escape of air.

In a case of cleft palate in an adult, aged eighteen years, the hemor-

rhage was so free, in spite of packing and a long delay, that I was

unable to see the operative field until an intratracheal tube was

applied, with packing, when the operation went on smoothly. So

far as I know, no complications have followed this method, and I

have been surprised at the rarity of even a slight bronchitis.

Dr. Robinson has devised a most ingenious and perfectly satis-

factory apparatus which, when the tube is once introduced, runs

almost mechanically.

Dr. Samuel Robinson, Boston (by invitation).

I am interested in thoracic surgery and have constructed different

forms of apparatus. This experience has enabled me to decide what

elements are essential in certain forms of apparatus and what ones

may be omitted. The intratracheal method I have employed in

animals, I have seen the apparatuses which have been used by others,

and in constructing an apparatus for use in the Massachusetts General

Hospital, I have sought to exclude any unnecessary factors. In

seeking simplicity, however, it is essential not to sacrifice stability.

Surgeons, assistants, and orderlies have a proverbial lack of respect

for the more frail portions of such devices, and the construction and

mounting should be sufficiently rugged to withstand rough handling.

The apparatus which I have brought here is in a portable form. The
special table with which the Massachusetts General instrument is

provided permits trundling the outfit, as a whole, from one part of

the room to another. It will be noted that all the tubing used con-

necting the air compressor with the vaporizer and the vaporizer with

the patient are of the flexible metal rubber tubing, type three-fourths,

to avoid kinking.
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To simplify the apparatus I have ventured to exclude one por-

tion which is included in all the other forms, viz., a device for warm-
ing and moistening the mixture of ether and air before it enters the

trachea. I have limited myself to warming the ether itself by means
of this water-bath, which is heated by the low-resistance electric

stove. I am satisfied that this prevents actual cooling of the mixture,

and at the same time reduces the amount of ether employed. Theo-

retically, it would seem necessary to imitate the apparent functions

of the pharynx by both warming and moistening the entering mixture,

but satisfied by animal experiments that this is not essential, I have

omitted this detail without any untoward effects in the series of

patients upon whom the apparatus has been employed.

I would call your attention to the main feature of this machine,

consisting in the Y-division of the main air conduit by which the air

is driven either across the surface of the ether or side-tracked through

another channel according as these two cocks are opened or closed.

Ordinarily the air cock is allowed to remain wide open and more
or less of the ether vapor is added to the mixture.

We have employed this apparatus at the Massachusetts General

in between 40 and 50 cases. There have been absolutely no acci-

dents of any sort, and in no case have symptoms developed in any

way attributable to the use of the method or apparatus. The results

are as described by Drs. Peck, Armstrong, and Lund—in fact, the

opinion seems to be universal among those who have employed the

method that intratracheal anesthesia is an ideal method in certain

groups of cases.

I have used the Cotton introducer in preference to the direct

inspection method. The soft rubber tube recommended by Quinby

has been entirely satisfactory and has the particular advantage of

not being of sufficient rigidity to traumatize the cords or larynx.

Dr. Arpad G. Gerster, New York City.

As the only representative present of Mt. Sinai Hospital, I wish

to add our testimony of experience about the intratracheal intuba-

tion, a method employed on the human being for the first time in

our hospital by Dr. Elsberg. With us this has now become a routine

method and the number of cases is in the hundreds; it has become

a routine procedure to the extent that the paid anesthetist is

instructed to give lessons to the house staff about the introduction

of the catheter into the larynx and the maintenance of anesthesia

by the Elsberg apparatus. I have always found that apparatus too

cumbersome and too large. My ideal is that used by Dr. Carrel in

his animal work; this Httle apparatus one could almost put in his
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pocket. For the use of the country practitioner the large apparatus

is out of the question. There is need for a small, easily portable

apparatus in war and in railroad service where there are so many
cases of injury to the thorax, etc. Even these two examples of appa-

ratus we have the pleasure of seeing today, and which show a marked
advance as compared with the original apparatus of Elsberg, seem

to me too cumbersome.

Another point which I have always criticised is the use of apparatus

for the introduction of the catheter into the trachea. The Jackson

instrument we employ is very crude and dangerous in the hands of

inexperienced men, and even experienced men may cause trauma.

In 187 1, Krishaber, of Paris, demonstrated that one can catheterize

the larynx with the ordinary English stiff woven catheter, to which

with the aid of the mandrel one can give any bend one may desire.

I have repeatedly used this method in asphyxia. The introduction

of this modification would be a decided advance in the right direction,

because it requires no artificial light and subjects the larynx to less

traumatism.

Dr. Ellsworth Eliot, Jr., New York City.

I want to say that in the Presbyterian Hospital this method has

been very generally employed in the last two months. I have found

that there is frequently, as Dr. Peck suggests, a considerable amount
of cough with gagging a short time after the introduction of the tube.

The degree of anesthesia is not always sufficient in abdominal cases,

particularly in operations near the diaphragm, and in such instances

the struggling is rather disagreeable. This is a complication, however,

which can be readily overcome by the injection of morphine. The post-

operative vomiting has been much less under this method of anes-

thesia. I have had one case which demonstrated that postoperative

pneumonia in cases around the mouth is not excluded by this method

;

this was a case of entire excision of the tongue and inferior maxilla,

and adjacent tonsil, in which a formal purulent pneumonia developed

forty-eight hours after operation.



THE TREATMENT OF THE DEFECT OCCASIONED
BY PARTIAL EXCISION OF THE

INFERIOR MAXILLA

By STANLEY STILLMAN, M.D.
SAN FRANCISCO

A LONG and on the whole a bitter and disappointing expe-

rience in the operative treatment of epithelioma of the buccal

mucous membrane and lips, in which, by extension or by metas-

tasis, the inferior maxilla or its periosteum had become involved,

tempts me to give some personal experience with these cases,

rather with a hope that it may awaken some discussion than

with the idea of advancing anything new in operative technique.

In a prefatory way I may say that at least on the Pacific

Coast the surgery of the mouth, lips, and neck is very much
inferior to that of any other part of the body. Much has been

published, both in journals and text-books, as to the necessity

of thorough and complete dissection of the mental, submaxillary,

and cervical glands in cancer of the lips and mouth. Neverthe-

less the surgeon is too often content to confine his work to the

lips or mouth alone; the dermatologists still continue to use the

ac-ray and to discuss the relative merits of various escharotics,

with or without the use of the curette, giving no thought appar-

ently to the question of metastases; and the general practi-

tioner does not seem to view with the same concern cancer of

the lip or buccal cavity that he does cancer of the breast or

cervix. The fear of mutilation by the knife, together with the

alluring prospects held out by the cancer sharps that infect

every city, are also potent factors in many cases. The result is
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a large number of cases of cancer extending to and involving the

lower jaw, or cancerous glands attached to its periosteum, the

primary growth healed or not as the case may be. The fear of

deformity and mutilation following removal of a portion of the

jaw in these cases often leads to incomplete work, for in many
cases it is only by such removal early that the growth can be

widely enough excised. Cancer of the lip and cancer of the

buccal mucous membrane are not within the scope of this paper,

but were these affections properly treated in the outset, there

would be little call for a discussion of the subject; for with the

exception of epithelioma originating in the alveolar process, and

primary sarcoma, there are practically few conditions that call

for excision of portions of the mandible together with its peri-

osteum, except growths resulting from metastases in the sub-

lingual or submaxillary glands, or from direct extension of an

epithelioma of the mouth. Since the fear of deformity result-

ing from loss of symmetry in the two halves of the mandible,

and of disturbance in the relation of the teeth resulting there-

from, are the factors chiefly responsible for the hesitation to do

a properly radical piece of work, I hope to show that such

deformity can be prevented to a large extent in most cases, and

in some almost entirely. In order to prevent deformity, it is

necessary that the defect occasioned by the removal of a portion

of the jaw be filled in by some material; and the only material

that will do the work permanently in my experience is bone.

The conditions, however, are not favorable for transplantation

of bon€ immediately, and if some means are not taken to prevent

cicatricial contraction during the healing of the wounds, the

deformity will already have occurred and cannot subsequently

be overcome. For a number of years I used heavy silver wire

as large as telegraph wire to keep the cut surfaces of bone

separated the proper distance; later, I used silver plates and

recently have been using a light truss or bridge of silver wire

designed, I beheve, in the first place by Dr. J. B. Murph>', and

called to my attention by Dr. James Eaves, instructor in sur-

gery in Stanford University. At first the hope was that these

Am Surg 29
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supports would be buried in the tissues and remain permanently,

but with all of them the result has finally been the same. They

have ulcerated through the skin and ultimately required removal.

Many, however, have remained in place for a year or more, and

I have been surprised to notice how little subsequent deformity

there was after removal, when they could be kept in place for

Fig. I.—Trusses made of silver wire for insertion after partial removal

of inferior maxilla.

six or eight months. While there was practically no new forma-

tion of bone, no further cicatricial contraction seemed to take

place, and the deformity was very much less than when no effort

at all had been made to keep the ends of the bone apart. In some

the deformity was hardly noticeable, and the patients were able

to masticate reasonably well on the sound side. In cases where

it is necessary to remove the anterior or mental portion of the

jaw, I know of no device that will so well replace the lost bone as

the curved truss here shown (Fig. i). This is a mutilating oper-
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ation at best and usually a hopeless one, yet I have one patient

who is still wearing the truss eight months after operation and

without any signs of recurrence at the present time. In this as in

other cases the truss has become entirely covered up inside the

mouth, but has ulcerated through the skin and will soon have

to be removed (Figs. 2, 3, 4, and 5). The deformity in these

cases is of course very great, but it is by no means so great

Fig. 2.—Skiagram showing wire truss in position; lateral view.

when the truss is used as when it is not, and if it can be left in

place for six months or more there is but little increase in the

defo mity after its removal. By its use also can be prevented

the gravitation or retraction of the tongue onto the larynx which

is the cause of much trouble for the first few days after this

operation. Murphy has recently used successfully a framework

of this kind to take the place of the body of the jaw and the

articular process which was removed for sarcoma, and succeeded
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in getting good functional results; and I hope the result will be

permanently successful. After implantation the truss becomes

surrounded by a gelatinous granulation tissue, which sometimes

persists and sometimes becomes firm cicatricial tissue, which in

my experience, however, sooner or later at some point breaks

down with the overlying skin, exposing the bridge. I have re-

moved the truss under such circumstances just before the skin

Fig. 3.—Skiagram showing wire truss in position: anteroposterior view.

broke down, and after changing its shape, replaced it, to have the

same result follow a few months later. The grafting of bone into

these defects is the ideal and I believe the only permanently

successful method of maintaining the symmetry and function

of the jaw. It is necessary to prevent contraction from occurring

during the interval between the removal of the bone and the

healing of the wounds, and this may take a month or longer.

When the teeth on the sound side are numerous and firm enough
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to stand the strain, they may be prepared beforehand with the

aid of a dentist, so that a few days after the operation they may
be clamped firmly to those of the upper jaw. While all of the

teeth are loosened somewhat under the strain and the patient

is not altogether happy, deformity has been prevented this way

Fig. 4.—Showing external appearance of patient wearing wire truss

(as in Fig 3).

until the wound was healed and I could separate the flap, freshen

the ends of the bone, and wedge in between them a section of

rib. This takes the strain from the teeth, and the clamps are

left in place until the bone is firmly united—six or eight weeks

later. I have had but one case in which I was able to do this

successfully, for the age of the patient is generally such that the

teeth are too few or too loose or decayed to stand the strain. In

this case (Figs. 6, 7, and 8), which was presented to the Clinical

Society at its meeting in San Francisco last year, the grafted
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section of bone had to be subsequently removed in order to

reach a recurrence of the growth in the floor of the mouth, but

by anchoring the teeth contraction was prevented so that at

the present time, nine months after its removal, there is scarcely

any loss of symmetry with the mouth open or closed, as can be

seen in the photog aphs, and the teeth can be brought together

on the sound side so as to permit of satisfactory mastication,

although the left side of the jaw is gone from the angle to the

Fig. 5.—Lateral view of patient shown in Fig. 4.

lateral incisor. The patient is so well satisfied with his condition

that he does not wish to submit to the insertion of a piece of

rib a second time. In cases where the teeth cannot be utilized,

contraction may be prevented by the temporary use of the silver

truss or bridge; and if necessary this may be left in place for

months until conditions are favorable for bone transplantation.

Then it may be removed and a section of rib inserted in its place.

This plan, for reasons stated above, is the one that will have
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to be most frequently employed, and while the bone grafting

is not always successful, it should be so in a large proportion

Fig. 6.—Showing prevention of loss of symmetry by bone graft after partial

removal of inferior maxilla. Condition nine months after removal.

of cases with proper technique. In cases where the loss of soft

parts has not been too great, the mucous membrane of the cheek

Fig. 7.—Same patient as in Fig. 6; lateral view.

should be sutured to that of the floor of the mouth or the side

of the tongue, and it is generally possible to get primary union
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in these cases, except at the Hne of section in front near the

incisor teeth, where it is usually not possible to cover up entirely

the cut surface of the bone. The sutures should be placed so

that the knots are toward the buccal cavity. The ends of the

truss or bridge should then be inserted into holes drilled into

the bone and the skin flap sutured over it with provision for

drainage at each end of the incision. The posterior drainage

opening usually closes promply, but the anterior one takes time

and sometimes does not heal until a small sequestrum is separated

from the maxilla. When it has finally healed and the conditions

are favorable for bone grafting the wound may be reopened,

Fig, 8.—Same patient as in F'ig. 6, with mouth open.

the truss or wires rem.oved, and all granulation tissue thoroughly

scraped out, the wound enlarged sufficiently to receive the graft

without opening the oral cavity, the ends of the bone freshened,

the graft put in place, and the wound sutured without drainage.

The original wound may suppurate, but it will rarely occur if

sufficient care be used in preparation of the mouth and teeth;

this means in many cases the removal of all remaining teeth,

certainly all useless or decayed ones, and those that are pre-

served should be thoroughly scraped and polished by a dentist

beforehand. If this is thoroughly attended to there is little

tendency to infection. Figs. 9, 10, and 11 were taken two weeks
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after operation on a case of epithelioma originating in the

alveolar process of the left side of the jaw and involving the

buccal mucous membrane. The few remaining teeth were

extracted previous to operation. There was primary union

of both mucous membrane and skin. The angle of the mouth

was removed at the operation together with the jaw from near

the symphysis to the angle. The submental and submaxillary

Fig. 9.—Showing wire truss supporting jaw after removal from symphysis

to angle.

glands were removed at the same time, the cervical glands

later. The truss was removed three months later, for the

reason that the skin was about to break down over it at one

point. Its shape was changed and it was replaced, but was

finally removed a few weeks later on account of recurrence

in the cheek. Following this later operation there was remark-

ably little cicatricial contraction, and the deformity due to
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loss of the jaw is surprisingly slight. If the loss of the buccal

mucous mambrane is too great to permit of sutures, it will be

necessary to turn in a flap from the lower part of the neck to

form a new lining for the mouth, and often another flap from

the neck to cover this one, if the skin also requires removal.

These flaps usually heal by primary union in my experience when

the teeth have been properly attended to; when their pedicles

Fig. 10.—Condition after removal of angle of mouth and left side of inferior

maxilla from symphysis to angle.

have been severed, after ten days, the flap lining the mouth is

sutured to the freshened mucous membrane of the floor of the

mouth and the side of the tongue, and between it and the external

skin flap is placed the silver wire truss, to keep the ends of the

maxilla the proper distance apart until conditions are favorable

for bone grafting. In some cases this condition never occurs and

the truss has to be removed, but the result, as has been stated.
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is very much better than if no truss at all had been used; the

accompanying photograph illustrates such a case (Fig. 12). It

is one of cancer of the lip treated by ic-rays until the growth had

extended from the angle of the mouth to the last molar tooth.

The photograph was taken the middle of January, one week

after replacement of the pedicles. The granulating surface below

the clavicle indicates the portion of the flap that was used to

make the lining of the mouth. The posterior drainage opening

Fig. II.—Same patient shown in Fig. 10; lateral view.

was closed, but there still was some discharge from the anterior

opening. At the present time the truss is still in place, but

multiple skin metastases have developed all over that side of the

neck and the condition is hopeless. With subperiosteal resection

the problem is simpler; in cases of necrosis the sequestrum should

not be removed until the involucrum is sufficiently developed

to maintain the shape of the jaw; or if this for some reason

must be done, the jaw may be fixed by some form of interdental
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splint or the ends kept apart by a plate until new bone has filled

in the defect, which it can generally be depended upon to do.

In benign tumors the periosteum can generally be preserved

Fig. 12.—Showing early condition after removal of cheek and part of lower

jaw,. with plastic flaps from neck to reform cheek, with wire truss to support

jaw.

and regeneration of bone hoped for, the cut ends of the bone

being kept separated by a plate in the meantime. I have never

had the pleasure of dealing with a benign tumor, however, large

enough to call for removal of the entire thickness of the lowxr
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jaw. In the absence of the periosteum there is often a consider-

able quantity of new bone formed from the cut ends, and, follow-

ing Macewen's work, I have recently been trying some experi-

ments to see if this could not be encouraged to such an extent as

to fill in a gap of a couple of inches, by substituting some other

membrane for the periosteum; and while something has been

accomplished, I am not able, as I hoped, to report positive results.

Fu,. 13.—Showing wire truss in place after resection of half of body to

lower jaw.

In the few cases in which I have successfully transplanted bone

into the jaw I have used sections of rib with the periosteum

attached, and in one case in which the fragment had subsequently

to be removed, after a lapse of several months, on account of

recurrence in the floor of the mouth, bony union was perfect

and the shape and the appearance of the grafted rib was the

same as when it was inserted. Whether a rib without periosteum
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would unite in the same way or merely act as a bone filling to

be replaced by bone growing into it from the cut ends, I am
not able to say. I have used wire or a truss many times in cases

that were practically hopeless at the time of operation, so far

as ultimate recovery was concerned, and the truss particularly

has been proved to be of great assistance. The experience

gained from its use will lead one to hesitate less to do early

radical work in cases of malignant growths involving the gums

or alveolar process of the lower jaw, and has led me long ago

to abandon any attempts at intra-oral work in such cases, the

results of which have been almost uniformly unsuccessful in

my experience. I do not hesitate to remove any portion of the

inferior maxilla that necessity requires, feeling confident that if

the disease does not return, permanent deformity resulting from

such removal can be prevented by the use of the truss at the

time of operation, and subsequently by bone grafting.



THE CONSERVATIVE TREATMENT OF GIANT-CELL
SARCOMA, WITH THE STUDY OF BONE

TRANSPLANTATION

By JOSEPH C. BLOODGOOD, M.D.

BALTIMORE

The ultimate results of the cases of periosteal and medullary

giant-cell sarcoma which I have observed personally, and

similar records from the literature which I have been able to

collect up to the present writing, confirm the conclusion reached

many years ago^that conservative treatment is justifiable for

this disease.

It seems to me that our accumulated experience is sufficient

today to enable any surgeon who can make the diagnosis to

follow conservative lines. It should not require courage

—

the procedure is no longer experimental. Nevertheless, corre-

spondence with my colleagues in this country forces the state-

ment that many surgeons hesitate to treat giant-cell sarcoma

of bone by any method except amputation. Others prefer a

wide resection to curetting.

I became interested in sarcoma of bone when I first w^ent

to Baltimore in 1892, and I remember distinctly that Dr.

Halsted frequently referred to Koenig's case or two of giant-

cell sarcoma which were curetted with good results. Along

with other problems in surgical pathology, I began to investi-

gate critically all the material of bone sarcoma in the Johns

Hopkins Hospital.

From correspondence with the patients it at once became

evident that there was something different in the so-called

giant-cell sarcoma. Practically all of these patients answered
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the letters. Most of the other cases of bone sarcoma had died

of the disease.

In 1899, when I first began to write critical reviews for Pro-

gressive Medicine, I discussed in the first number (December,

1899, p. 238) the question of resection instead of amputation

for malignant sarcoma of the long bones. I could not find the

reference to Koenig.^ MikuKcz {Archiv f. klin Chir., 1895,

Band i, p. 661) apparently was one of the first to practise and

publish on this subject. Wiesinger followed with a short report

(Deutsch. med. Woch., Oct. 20, 1898). Then there were reports

of conservative treatment by Morton {British Med. Jour.,

July 23, 1898), Karewski {Berliner klin. Woch., August 22,

1898), and Hinds {British Med. Jour., February 26, 1898).

Since this date (1899), now a period of almost thirteen years,

I have carefully reviewed practically all the important

contributions to the Hterature in the December numbers of

Progressive Medicine, at the same time recording my own
accumulating experience.

In April, 1901, I was given the opportunity in a meeting

of the Philadelphia Academy of Surgery to discuss a very

scholarly address by John A. Wyeth, of New York {Annals of

Surgery, 1901, xxxiv, 594), on amputation at the hip-joint

for sarcoma and the tendency to recurrence. Apparently I

was the only one who took the view that conservative treat-

ment was justifiable, even in the giant-cell sarcoma. I gave

reference there to the literature, calhng attention, first, to

Koenig's statement in his text-book many years ago; to the

cases which I had studied in Dr. Halsted's clinic from 1889

to 1901, a period, then, of twelve years. I got the impression

that I told the truth to the wrong audience.

In December, 1902, I was given the opportunity to test

the strength of my own convictions. A patient, aged twenty-

nine years, came under my care with a medullary tumor in the

^ The early literature on the conservative treatment of sarcoma of the long

bones will be found collected and reviewed by Von Haberer, Zeitschr. f.

Heilkunde, 1906, new series, vol. vii, Heft i, who also reports the experience

of Von Eiselsberg's Clinic in Vienna.
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upper end of the tibia. I had seen a few x-rays of giant-cell

sarcoma at that time. I was not certain of the diagnosis before

operation, but from the long history of symptoms—at least nine

years—and the demonstration of the preservation of a distinct

bone capsule in the :r-ray, I concluded that the medullary

tumor was probably a giant-cell sarcoma. This case was reported

in detail in 1903 {Johns Hopkins Hospital Bull., xiv, 138, May,

1903) and has been referred to frequently since that date in

the December numbers of Progressive Medicine.

At that time I told the patient that in the cases which I

had studied in the Surgical Pathological Laboratory and among
those mentioned in the literature, I had been unable to demon-

strate a single authentic death from a pure medullary or perios-

teal giant-cell sarcoma. I told him that cases had been cured

by curetting, that a number of cases curetted had recurred,

and been subsequently cured by a second curetting; others

by a later resection in continuity, and still others by a later

amputation; but that as far as I could ascertain by a most

diligent search, no harm had been done by an unsuccessful

curetting. In his case successful curetting would mean a

cure with a limb practically unimpaired as to function, while

resection would result in much shortening. At that time our

technique of bone transplantation had not been developed.

This patient chose curetting. The tumor was easily recognized

at the exploratory incision; the curetting was performed with

an Esmarch on the thigh; after curetting, the cavity was

thoroughly disinfected with carbolic acid, and the wound

packed tightly with gauze. The wound was long in healing.

Today we would have transplanted into the cavity a piece

of bone to hasten the healing. This patient is well (July, 191 2),

with a serviceable limb almost ten years since operation.

In my paper before this Association in 19 10 (Transactions

OF the American Surgical Association, 19 10, p. 39, and Annals

of Surgery, August, 1910, Hi, 145) I reported the cases of giant-cell

sarcoma which had remained well after curetting. I will add

to that list in this, the second, communication.
Am Surg 30
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The points I wish to emphasize first, therefore, are, that

the statement made to this patient in 1902 holds equally good

today; that it can be supported by more evidence, and that

each case is stronger from the fact that the period of freedom

from recurrence since the operation has increased.

TRAUMA AND BONE SARCOMA

Many investigators, both clinical and experimental, have

been interested the last few years in the possibility of a pre-

cancerous lesion. By this is meant a visible, palpable lesion

of a benign nature, either a benign tumor or an inflammatory

focus. In this benign lesion, experience teaches, there is a

possibility of malignant degeneration. Apparently all agree that

cancer usually begins in such a lesion and rarely, if ever, in

the normal epidermis or mucous membrane. In most instances

the benign lesion is recognizable and always easily removable.

Why not, therefore, be on the lookout for such lesions? If

these were removed, might we not expect a great decrease in

the number of cancers of the skin and mucous membrane?

In investigating sarcoma of bone, it is much more difficult

to demonstrate a precancerous lesion than in cancer of the

skin and mucous membrane, but one fact stands out prominently

and that is—trauma.

I have been impressed in this investigation with the great

importance of looking upon contusions of bones and joints

with a more critical eye than has been done in the past, and

I have come to the conclusion that an x-ray examination after

the injury, and later at intervals if the symptoms do not dis-

appear, is the only means by which we can recognize the more

malignant types of bone sarcoma at an earlier period.

In 1910 there were 154 examples of bone lesions in the Surgical

Pathological Laboratory of the Johns Hopkins Hospital (Recent

Progress in the Surgical Treatment of Malignant Growths,

Jour, of Amer. Med. Assoc, October 29, 19 10, Iv, 1527).

Among these 60 were distinctly benign tumors. Of these

again 34 may be looked upon as exostoses, 20 benign bone
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cysts or ostitis fibrosa, and 6 rare benign tumors—myxoma,

chondroma, osteoma, and fibroma. There is apparently Httle

relation between the trauma and the periosteal exostoses

—

most of these seem to be of congenital origin and are often

multiple. A single or a repeated trauma may excite the growth

in one of the tumors. The x-ray makes the diagnosis. The

relation of trauma to the benign bone cyst and ostitis fibrosa

is much more manifest. I am inclined to the view that the

number of benign bone cysts shows the increase in recent years

due to the systematic :r-ray studies after all injuries when there

are clinical signs of fracture. Recent experience has shown

that bone cysts may heal spontaneously, and undoubtedly in the

past many cases present in the bones at the time of the fracture

have healed and were overlooked, because no :r-ray was taken.

In this group of benign bone lesions an earlier x-ray study

would reveal the lesion when it is smaller, and thus allow treat-

ment at a period in which a cure could be accompHshed with

less mutilation and a shorter period of disability.

The number of giant-cell sarcomas in my collection in 1910

was 22: 3 periosteal and 19 medullary. Since then I have

observed 4 further cases of the medullary type. It is the

medullary giant-cell sarcoma that I am considering in this

paper. The clinical records of these 26 cases show that if a

routine examination had been made with the x-ray in cases

where the pain did not disappear quickly after a slight con-

tusion, or when, without the history of a trauma, such an

x-ray study had been made because of pain or limp, the disease

would have been recognized at a much earlier period. Now
as a matter of fact, all of these 26 cases are living, and the same

is true of the cases collected from the literature, but in many
instances, perhaps the majority of cases, the tumor had reached

a size which necessitated a much more radical operation than

curetting. The earher x-ray studies, therefore, will not increase

the number of cures in giant-cell sarcoma, but will undoubtedly

increase the number of cases in which the disease can be

removed without mutilation.
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The remaining cases in my table are malignant. There are

eight cases of the less malignant type, 50 of the most malignant

forms of sarcoma, one multiple myeloma, and 13 cases of

metastatic carcinoma. Among the fifty examples of sarcoma

of the most malignant type, in 18 the disease was inoperable;

in 34 high amputation was performed without a single cure.

Among the eight examples of less malignant sarcoma there

were six permanent cures—three periosteal osteosarcomas, two

out of four myxochondrosarcomas, and one fibrosarcoma.

The only hope of increasing the number of cures among the

less malignant sarcomas and of accomplishing a single cure

among the most mahgnant sarcomas depends upon the diag-

nostic employment of the x-rays after simple injuries when

the symptoms do not subside rapidly and for cases complaining

of localized pain in a bone or joint. My investigation teaches

me that the employment of the x-rays as an aid in the early

diagnosis of lesions of bones and joints cannot be urged too

strongly.

Pathol. No. 12379. Joint Fracture of Articular Surface of

Tibia.

The x-ray of the knee-joint after a slight contusion showed

a fracture of the articular surface of the tibia. The separated

piece of bone was easily replaced through an arthrotomy about

six days after the injury, and the patient was able to work

after four weeks. There could be no dispute as to the different

result if this x-ray had been omitted and the sprained knee

treated by ordinary methods.

X-rays of the early stage of the more malignant periosteal

and medullary sarcomas of bone are conspicuous by their

absence in the literature, and I have only one in my personal

collection.

Pathol. No. 12050. Early Picture of Periosteal Spindle- and

Pound-cell Sarcoma.

Fig. I shows an anteroposterior view of the knee-joint. The

outer condyle of the femur is abnormal; there is slight erosion

of bone, breaking the line of the outer table, and some new
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bone formation. I have compared this with traumatic ossifying

periostitis, luetic periostitis, the bone changes in the different

types of arthritis, and this investigation has clearly illustrated

that the shadow in this case was sufficiently different to arouse

the suspicion that it was the beginning of a periosteal sarcoma

and to justify exploration. Fig. 2, the lateral view, shows

Fig. I Fig. 2

Fig. I.—Pathol. No. 12050. X-ray taken by Dr. Cotton, of Mercy Hospital.

Anteroposterior view. Early picture of a periosteal spindle- and lound-cell

sarcoma of the outer condyle of the femur. At this time the patient com-
plained of pain only. There was a slight limp, but no swelling.

Fig. 2.—Pathol. No. 12050. Lateral view of x-ray shown in Fig. i.

toward the popliteal space a fairly large defect in the outer

condyle. These x-rays were taken in June, 191 1, because the

patient had pain in the knee with limp, but no swelling. He
refused operation at that time. I did not see the patient until

September 29, three months later. In this time a huge tumor

had formed in the popliteal space, had ulcerated, and become
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infected. Amputation was performed, but the patient died of

infection and the autopsy revealed metastasis. Here, therefore,

was the opportunity for an earher intervention, but for some

reason the method of presenting the operation to the patient

was not successful.

Pathol. No. 12845. Infectious Arthritis of Left Acromio-

clavicular Joint.

The patient, a male, aged forty-nine years, suffered in Febru-

ary, 191 2, from purulent rhinitis; about the tenth day of this

Fig. 3.—PathoL No. 12845. Male, aged forty-nine years; pain acromio-

clavicular joint three and one-half months; swelling two months. X-ray

shows bone destruction and bone formation at this joint. Diagnosis of joint

inflammation confirmed at exploratory incision.

infection pain in the left shoulder was experienced and was

most marked on forced motion; there was pain in no other

joints. The discharge from the nose disappeared, but the

localized pain persisted; swelhng was observed three weeks ago,

about three months after the onset of pain. He has received
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local and general treatment for rheumatism, but no effort has

been made for exact diagnosis. At my examination, May 25,

I found a little soft swelling over the joint, suggesting thickening

of the capsule and some fluid; local tenderness and pain on

forced motion. The x-ray (Fig. 3) shows slight bone destruction

and some bone formation. It suggests more osteoarthritis

than periosteal sarcoma. The Wassermann reaction was nega-

tive, also the tuberculin test. I advised exploration, because

it was my opinion that periosteal sarcoma in its earliest stages

could not be excluded. If this disease were present the chances

for a cure were best now; in addition, the exploration would

probably hasten the cure of an inflammatory process. The

operation was performed May 27, 191 2, under novocaine; the

capsule of the joint was thickened, the joint contained clear

fluid; there was some bone destruction and a little periosteal

bone formation; some of this tissue was removed, the wound

disinfected with carbolic acid and alcohol, and closed. The

frozen sections show an inflammatory process. The wound

healed per primam, and on July 15 the local pain and tenderness

had disappeared.

In a second paper I propose to pubhsh with illustrations a

discussion of the differential diagnosis of the different types

of periostitis, osteomyeUtis, arthritis, and ossifying myositis

from sarcoma. At the present time, however, I have a large

collection of only the benign and inflammatory lesions, and only

this one of sarcoma in its early stage.

THE TREATMENT OF SARCOMA OF BONE WITH COLEY S SERUM

It is my opinion that we owe Dr. Wm. B. Coley, of New
York, a debt of gratitude for his persistent efforts to treat

sarcoma with the toxins of streptococcus and Bacillus prodigiosus.

I agree with him that this serum should be employed in all

inoperable cases; that it also should be used before and after

operation in operable cases when the sarcoma is of a type which
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experience has shown to be very malignant, and in which few,

if any, cures have been accomphshed.

I cannot agree with Dr. Coley, however, in his advocacy

of this treatment for giant-cell sarcoma, and I do not think

he is justified in including cases of giant-cell sarcoma among

his cured cases as additional evidence of the efficacy of his

serum.

I have now 26 cases of giant-cell sarcoma which I have

studied personally. Every one of these patients is well. In

not a single case was there any treatment other than removal

of the disease by the curette, by excision, or by amputation.

The same is true of a large number of cases recorded in the

literature. It seems to me that there is no more reason for

giving a patient with giant-cell sarcoma Coley's serum, x-rsiy,

or radium treatment, than to employ them for lipoma, exostosis,

or any other type of benign tumor. I cannot find in Dr. Coley's

reports any evidence to justify the conclusion that the treat-

ment of the patient with toxins before and after operation will

allow the surgeon to perform a less radical operation when the

disease is too extensive for curetting. If Dr. Coley could furnish

this evidence, it would at once justify its employment in late

cases.

I have a letter from Dr. Coley dated March 6, 191 2, con-

cerning a case which I shall report in this paper. The tumor

involved the lower end of the ulna. Dr. Coley agreed with me
that local resection was justifiable, but he earnestly recommended

the employment of toxins before and after operation.

The objection to the toxins in medullary giant-cell sarcomas

is the discomfort which follows each injection, and, in my
opinion, the lack, as stated before, of any evidence that it is

necessary.

MEDULLARY GIANT-CELL SARCOMAS WHICH HAVE REMAINED
WELL AFTER ONE CURETTING

Case I.—(Pathol. No. 4520, Bloodgood).—Curetting December

4, 1902. Well May, 191 2, nine years and five months. Large
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tumor in upper end of tibia. Symptoms nine years. In this

case amputation had been advised.

Case II (Pathol. No. 6893, G. G. Davis, of Philadelphia).—

Operation December, 1904. May, 191 2, well, seven years and

five months. Tumor lower end of ulna.

These two cases were previously reported in the Transactions

OF THE American Surgical Association for 19 10, and the

Annals of Surgery for August, 19 10.

Since this report two further cases have come under my
observation

:

Case III (Pathol. No. 12926, operator Dr. John W. Chambers,

of Baltimore).—Medullary giant-cell sarcoma of upper end of

right fibula. The patient is a white female, aged twenty-three

years; seventeen months before operation she received an injury

in this area while roller-skating. The pain has never entirely

disappeared; swelling was observed six months after the injury

and gradually increased; pain was experienced chiefly when

walking. On examination there was a uniform expansion of

the upper end of the fibula; no fluctuation; the skin was tense

over the swelling, and the superficial veins prominent. The

x-ray (Fig. 4) suggests giant-cell sarcoma because of the

very thin bone capsule. On May 11, 191 1, Dr. Chambers first

divided the fibula below the tumor preparatory to resection;

then, after exploration of the tumor, decided to curette, which

was done. The bone cavity was then disinfected with carbolic

acid, followed by alcohol and packed with gauze. I have

examined the sections from the tumor and agree with Dr.

Chambers' diagnosis of giant-cell sarcoma. Fig. 5, an x-ray

ten months after operation, shows the healed fracture of the

fibula below the tumor and the bone cavity partly filled with

new bone. This patient is apparently well one year after

operation.

In this case the bone capsule was very thin, and if this patient

remains free from recurrence, we will have an extreme case

of curetting. In view of my own experience and that in the

literature, and in view of the fact that resection of this portion
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of the fibula does not interfere with function of the Hmb,

should have resected in a case of this character.

Fig. 4 Fig. 5

Fig. 4.—Pathol. No. 12926. Chambers' case. Medullary giant- cell sar-

coma of upper end of fibula, X-ray before operation taken by Dr. Gotten.

Anteroposterior view. Note the large size of the tumor, with preservation

of the bone capsule. Female, aged twenty-three years. Trauma seventeen

months, pain and swelling eleven months.

Fig. 5.—Pathol. No. 12926. Chambers' case. X-ray ten months after

operation—curetting. Note the new bone formation filhng the cavity occu-

pied by the giant-cell sarcoma which was removed by the curette. This

new bone comes from the bone capsule. Well thirteen months.

Case IV (Pathol. No. 12207, operator Dr. A. R. Kimpton,

of Boston).—The patient is a child, aged five years. One year
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and four months before operation the child fell from a porch

only about 12 inches high, striking on soft earth; in spite of

this slight injury a fracture of the shaft of the tibia resulted;

no :j[:-rays were taken then. Following this there was more

sweUing than was to be expected after a simple fracture, and

Fig. 6.—Pathol. No. 12207. Kimpton's case. Aledullary giant-cell sarcoma

of shaft of tibia in a baby. X-ray, lateral view before operation.

this continued without pain; it was tender, however. The

x-ray (Fig. 6) was taken just before operation. It is unusual

for either a cyst or a giant-cell tumor to be localized so far

from the epiphysis. At the operation in November, 191 1, Dr.

Kimpton writes, he found the tumor had perforated the thin

periosteum at one point. The tumor was soft, light yellow in
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color, with radiating bands of fibrous tissue; there were no

cysts. The growth was removed by curetting, and some of

the surrounding bone was chiselled; the cavity was disinfected

with Harrington's solution. On account of bleeding the cavity

Fig. 7 Fig. 8

Figs. 7 and 8.—Pathol. No. 12207. Kimplon's case. Z-rays four

months after operation. Anteroposterior and lateral views. See Fig. 6

for x-T3.y before operation. X-rays taken by Dis. Dodd and George, of

Boston.

had to be tightly packed with gauze. This gauze was removed

on the fifth day and the wound closed. Figs. 7 and 8 show

the result four months after operation: there is no appearance

of recurrence. The child is apparently well June, 191 2, seven



bloodgood: treatment of giant-cell sarcoma 477

months since operation. Drs. Mallory and Nichols report on

microscopic examination a giant-cell tumor with considerable

fibrous tissue.

On further study this case may prove a border-line patho-

logical condition between a bone cyst, ostitis fibrosa, and a

giant-cell tumor. I am now investigating this question and

trust to make a report later.

The following cases have been collected from the literature.

They are all medullary giant-cell sarcomas which have remained

well since curetting, and were all included in my previous

publication.

O. Kocher: Left tibia; patient well three years. Patient aged

twenty-six years; symptoms two years and three months.

Kramer: Lower end of femur; patient well twelve years.

Aged sixteen years, symptoms six months.

Kramer: Upper end of humerus; patient well eight years.

Aged thirteen years, symptoms six months.

Karewski: Inner head of tibia. Patient aged twenty-six

years, tumor six months. Well eighteen months. (Progressive

Medicine, December, 1899, plate iv, p. 242).

Karewski: Shaft of femur; patient well four years. Age

of patient and duration of tumor not stated.

Hinds: Lower third of femur; patient well sixteen years.

Aged thirty-four years, symptoms fifteen months (see Fig. 17).

These five cases are reported as giant-cell sarcomas of the

medullary type.

Jenckel: Here the tumor was situated in the trochanter

minor of the femur. The patient was twenty-two years of age,

and the symptoms had been present four and one-half months.

The tumor is described as having a distinct bony shell and

bloody contents. There is no microscopic description of the

wall. The gross description corresponds to that recorded by

G. G. Davis in his case in which the tumor was situated in the

lower end of the ulna. This patient of Jenckel remained well

twelve and one-half years after curetting. The diagnosis rests

between a giant-cell sarcoma and a bone cyst.
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There are, therefore, at the present time, nine examples of

medullary giant-cell sarcoma which have not recurred after

curetting.

I have examined the tissues in four of these cases, and operated

on one. In the five cases taken from the literature the patho-

logical reports are sufficiently clear to allow a diagnosis of a

giant-cell sarcoma. None of these cases received either the

x-ray or the serum. In all of them, as far as I can ascertain,

the cavity was disinfected with pure carbolic acid, followed by

alcohol, as in my case, or by some other disinfectant, in addi-

tion to curetting. I have emphasized this point in technique

in my previous communication. Prof, von Eiselsberg, in the

discussion two years ago, also emphasized the importance of

disinfecting the cavity after curetting.

MEDULLARY GIANT-CELL SARCOMAS WHICH HAVE RECURRED
AFTER THE FIRST CURETTING, BUT HAVE REMAINED

WELL AFTER THE SECOND

Case I (Pathol. No. 10376).—The tumor was situated in the

lower end of the radius in a female, aged twenty-five years,

with symptoms five months after trauma. The disease was

curetted in April, 1908, by Dr. Chambers, of Baltimore; there

was a recurrence with a second curetting a few months later.

I am informed today (July 17, 191 2) by Dr. Chambers that the

patient is well and has a most useful arm. I have also just seen

the recent :r-rays of the result. This case has been previously

reported (loc. cit.).

MEDULLARY GIANT-CELL SARCOMAS WHICH RECURRED AFTER
CURETTING, BUT HAVE REMAINED FREE FROM

RECURRENCE AFTER A LOCAL RESECTION

Case I.
—^This case has been previously reported by me

(Pathol. No. 9881). Operation March, 1909, by Dr. J. C.DaCosta,

of Philadelphia: curetting of a tumor entirely confined to the

inner condyle of the lower end of femur. There was a recur-
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rence, and in July, 1909, four months later, I was given

the opportunity by Dr. DaCosta to resect the condyle. This

patient is well (May, 191 2) now almost three years. The

illustrations will be found in my previous report (Figs. 32

and 33).

Case II (Pathol. No. 8412).—This case has also been pre-

viously reported. (Fig. 35 in my previous report.) The

patient was twenty-nine years of age and has had a swelling

of the lower end of the radius twenty months. The swelling had

followed a trauma. There had been three operations before

I saw the patient, four, twelve, and sixteen months ago. The

first two were curettings, the third a resection of the lower

end of the radius. In August, 1907, 1 resected the encapsulated

recurrent tumor occupying the position of the lower end of the

radius and transplanted the ulna into the defect. This patient

has remained well nearly five years since operation and has very

good function.

Jens Schou (Centralbl. f. Chir., 191 1, xxxviii, 230) reports

briefly what may have been a giant-cell sarcoma of the lower

end of the ulna. His first attempt was curetting and x-ray

treatment, but without result; he then resected the lower

end of the ulna with the tumor and reports, almost three years

after operation, no recurrence, good motion, and no deviation

toward the ulnar side. If this is correct, it would apparently

suggest that it is necessary to transplant bone into an ulnar

defect after resection, as done by me in a case to be reported

in this paper.

MEDULLARY GIANT-CELL SARCOMAS WHICH HAVE RECURRED
AFTER CURETTING AND HAVE REMAINED WELL

AFTER AMPUTATION

Case I.—Previously reported (see Fig. 31 in my previous report

(Pathol. No. 7440). Operation January 26, 1906, by William

J. Taylor, of Philadelphia. There was a recurrence in a few

months followed by amputation. The patient is well (May,

191 2) more than six years since the amputation.
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In two additional cases there was curetting for diagnostic

purposes followed by amputation. In one of them (Pathol.

No. 18 1 5), with the tumor in the lower end of the radius,

the patient is well sixteen years after an amputation by Dr.

Halsted at the Johns Hopkins Hospital. The second case

was under the care of Dr. Jas. F. Mitchell, of Washington.

The curetting for diagnostic purposes was performed by Dr.

J. B. Murphy, of Chicago, the amputation later by Dr. Mitchell.

This patient is well four and one-half years after operation.

I have seen the microscopic sections from this case (Pathol.

No. 7861; see Fig. 38 of my previous report).

The evidence, therefore, demonstrates that no harm can

come from an attempt to cure by the removal of the tumor

with the curette. The technique of this has been described

in my previous communication. The operation should be

performed under an Esmarch, the wound disinfected after the

curetting, and the cavity packed tightly with gauze before

removing the Esmarch. There is always danger of hemorrhage.

I have experienced this in curetting the large tumor from the

upper end of the tibia. Taylor had the same experience in the

lower end of the femur. Davis had no trouble with his small

tumor at the lower end of the ulna of a child, nor had Kimpton

with his tumor in the shaft of the tibia. The probability of

severe hemorrhage undoubtedly depends upon the size and

situation of the tumor.

My recent experience teaches me that we can hasten the

heahng of the cavity after curetting by transplanting into the

cavity a piece of bone. I would recommend this, if the hemor-

rhage can be checked and the cavity is large enough to require

it. I am inclined to the view that in Emil Beck's case it

would have been possible to avoid resection by employing this

method.

The new point, therefore, which I am presenting here, is

that bone transplantation will in the future probably enable

us to more frequently employ the curette in the treatment of

a giant-cell sarcoma, and in some cases, where the bone shell
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is very thin, it will allow us to restore the continuity of the

bone by a less difficult procedure than resection and bone

transplantation. I am quite certain that in my case of giant-

cell sarcoma of the upper end of the tibia, I could have removed

the gauze after the tenth day and transplanted a piece of the

opposite tibia into the defect. I have done this recently in a

cavity of a large bone cyst with a perfect result (Fig. 18). In

Davis' case of tumor of the lower end of the ulna and in

Chambers' case of the lower end of the radius the cavity

was not large enough to make transplantation necessary. It

is quite possible that Dr. Chambers unconsciously restricted

the extent of his first curetting, fearing injury to the continuity

of the bone. But, with the knowledge of the possibilities of

bone transplantation, a surgeon need not fear to go to the

utmost limit with the curette. Perhaps in Kimpton's case, it

would have been better to transplant bone if the child had been

older or an adult, but apparently the re-formation of bone in

his case is progressing rapidly. In Da Costa's case, where I

resected the inner condyle of the femur, I would now add bone

transplantation. Although the patient has good function, I

think bone transplantation would have added to the strength

of the joint. In the case in which I excised the recurrent tumor

in the lower end of the radius and transplanted into the defect

a piece of the ulna, I would today leave the ulna intact and

transplant a piece of the tibia into the radial defect. This

would promise equally good function without shortening.

In Wm. J. Taylor's case in the lower end of the femur, it is

my opinion that he would have been justified in attempting a

second curetting and fiUing the cavity with transplanted bone.

MEDULLARY GIANT-CELL SARCOMAS WHICH HAVE REMAINED
WELL AFTER RESECTION IN CONTINUITY

The first resection for giant-cell sarcoma in the Johns Hopkins

Hospital was performed by Dr. Halsted in 1893 The tumor

in this case was, however, a periosteal giant-cell sarcoma
Am Su.g 31
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surrounding the lower end of the ulna. The patient was a

colored woman, aged forty-five years; there had been pain

localized in the lower end of the ulna one year, and then swell-

ing. The tumor pulsated. In resecting the tumor Dr. Halsted

removed the lower end of both radius and ulna and the first

row of carpal bones. The tumor had in places invaded muscle.

I found in one section giant cells within a few millimeters

of the border of the tissue removed with the knife. In this

case the patient lived fifteen years after operation without

any signs of recurrence. After that I lost track of her. There

was a flail-joint, but the patient worked for a number of years

as a laundress, using this hand. This case, it seems to me,

is good evidence of the benignity of a giant-cell sarcoma.

Here we have a pulsating, infiltrating tumor, which has

been removed with a very narrow margin of uninfiltrated

tissue. Today with our accumulated experience, I believe it

would be possible in such a case to save the radius even if

it were necessary to remove with the Gigli saw portions of the

bone near the tumor and to transplant a piece of bone into

the defect of the ulna.

Case I (Pathol. No. 6125).—In February, 1905, Dr. Halsted

resected the lower ends of both bones of the forearm for a giant-

cell sarcoma of the lower end of the radius. This patient has

remained well seven years. The function of the hand is not

particularly good. When I study the x-ray from the viewpoints

of our recent experience I think we are justified in concluding

that the ulna could have been saved, the tumor resected, and

bone transplanted. Such a procedure would have given the

patient an equal promise of a cure with less mutilation.

Case II (Pathol. No. 8680).—In January, 1908, Dr. Miller,

then resident surgeon of the Johns Hopkins Hospital, resected

the lower end of both bones of the forearm and some carpal

bones for medullary giant-cell sarcoma of the lower end of the

radius. The ::t:-ray picture does not differ from that of the

previous case. I studied the specimen sent to the laboratory

most carefully: the tumor was everywhere most distinctly
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encapsulated; it could have been removed without injury to

the ulna, and bone could have been transplanted.

The medullary cavity of the lower end of the radius seems

to be a very common situation for this giant-cell sarcoma—in

9 out of 23 of the personally studied cases the tumor has

been situated here. In four of these cases amputation was

performed, of course, unnecessarily. In two of these, I am
confident from my study, curetting would have been sufficient;

in the remaining two resection would have been indicated,

as the bone shell had been destroyed by the disease. In two

cases the local resection was too extensive in that the ulna

was unnecessarily removed. One most favorable case refused

the suggested amputation. Unfortunately I have been unable

to follow this patient. The case curetted by Dr. Chambers

is well, and the functional result is perfect. The patient, in

whom I transplanted the ulna into the radial defect after

removal of the recurrent tumor, has a much better functional

result than was achieved in the two cases in which the ends of

both bones of the forearm were removed.

The study of these nine cases of medullary sarcoma of the

radius from the first amputation in 1895 to the first curetting

in 1908 is a good historical review of the development of our

knowledge of the disease and of its treatment without mutila-

tion.

Case III (Pathol. No. 10975, operator Bloodgood, November

II, 1910).—Resection of the upper third of the tibia with later

transplantation of a portion of the split tibia into the defect

and of the articular surface of the patella in an attempt to make

a knee-joint.

This case has many points of interest and is instructive in

the development of the technique of bone transplantation. The

patient was a white female, aged twenty-six years. Three years

and three months before she came under my observation she

began to have pain referred to the head of the tibia; at first

the pain would be present a day and disappear. Now and then

it would keep her awake a few hours at night. These attacks
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of intermittent localized pain continued for one year, and she

was treated for rheumatism.

In the cases of sarcoma of bone without the history of a trauma

this localized pain is the usual symptom of onset. The patient

had sufficient pain to consult a physician, yet no one suggested

an x-ray. At the end of the year she noticed a swelling of the

upper end of the tibia There was no restriction of joint motion.

One year and three months after the onset of pain the patient

consulted Dr. H. E. Ashbury, of Baltimore, through whose

courtesy and interest I later was given opportunity to treat

this patient. Dr. Ashbury took an a:-ray and found a localized

focus in the upper end of the tibia. He does not remember

its exact location, but feels quite sure that it was below the

epiphyseal line; it was situated in the cancellous bone and had

a broad zone of uninvolved bone around it. Unfortunately

this plate has been lost. If I could reproduce it here, it would

become historical as the first x-ray of a giant-cell sarcoma

before it had destroyed bone to the outer table. The patient

then refused operation. The swelHng continued, and when

I saw the patient two years later there could be little doubt

about the diagnosis of either a bone cyst or a giant-cell

sarcoma. Fig. 9 shows the second x-ray taken by Dr. Ash-

bury. There is nothing in the clinical picture or in the

x-ray to exclude a bone cyst. In some respects the abrupt

expansion of the tibia and the x-ray shadow suggest a bone

cyst. Before I explored the tumor I felt that the chances

favored a giant-cell sarcoma, because in many places the bone

shell had been entirely destroyed, and there was distinct parch-

ment crepitation. There was no pulsation. On dividing the

capsule I encountered the typical giant-cell sarcoma tissue

which has been described in my previous communication.

To curette this tumor would have left conditions identical

with resection—the simpler procedure. I therefore divided the

tibia below the tumor and dissected the tumor capsule from the

surrounding muscle without injury to nerves or vessels. The

articular cartilage of the head of the tibia had to be removed,
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because it rested upon tumor tissue. This resection was a

simple procedure; it required some time, however, after re-

moval of the Esmarch to check all the bleeding points, and

in view of the patient's condition, it was decided to close

the wound and transplant bone later. The patient was a

Fig. 9.—Pathol. No. 10975. Bloodgood's case. X-ray by Dr. Ashbury

before operation.

bad subject for operation, as she was nursing a child and

had secondary anemia associated with intestinal parasites.

The wound healed per primam. On December 3, 19 10, about

three weeks later, when the patient's condition had greatly

improved, I opened the wound which had healed well, exposed

the remaining portion of the tibia, divided it longitudinally
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until I had a piece long enough to fill the defect, sawed off the

head of the fibula, sawed off the articular surface of the patella,

placed this patella on top of the fibula and transplanted the

HalfofHead ofFibula

Attached to Tib la.
'

Fig. io.—Diagram showing transplanted bones fixed in position with wire

and screws.

piece of tibia so that the articular surface of the patella rested

against the condyle of the femur. These bones were fixed in

position with wire and screws as shown in the diagram (Fig. lo).

I divided the piece of the head of the fibula in half and fixed
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these two pieces (see diagram) in order to observe their behavior.

This wound also healed per primam. Figs. 11 and 12 show

the x-rays taken May, 191 2, one year and six months after

operation.

Fig. II.—Pathol. No. 10975. JY'-rays, eighteen months after operation;

lateral view.

There is no doubt in this case that new bone has formed

from all the transplanted pieces. Although I sutured the

patellar ligament to the transplanted piece of tibia, the

patient has very little active extension, but her chief difficulty

is a slightly flail-joint from weak lateral ligaments. She, how-
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ever, gets about very well with a supporting apparatus, without

crutches, and does not wdsh any further attempt to improve

function. I am confident now that with transplantation of

fascia we could increase the strength and function of this knee-

joint. I think this case demonstrates that we can resect very

Fig. 12.—Pathol. No. 10975. X-rays, eighteen months after operation;

anteropostericr view.

long continuous pieces of the long pipe bones with the joint

surface, filling the defect with transplanted bone and fascia, and

thus give the patient a very serviceable Hmb. The technique

of this transplantation in the upper extremity is less difficult

than in the lower, but it is gradually being worked out.
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Case IV (Pathol, No. 11855, operator Bloodgood, August

3, 191 1).—In this case a tumor of the upper end of the

fibula was resected. The position of the tumor was similar

to that in Dr. Chambers' case (Figs. 4 and 5), which he

curetted. But in this case there was less bone shell, and for this

Fig. 13.—Pathol. No. 11855. Blccdgood's case. X-ray after operation.

There is absolutely no weakness in this leg, in spite of the defect in the upper

third of the fibula. Compare with Chambers' case, Fig. 5.

reason no object in curetting. There was no periosteum to

re-form bone. The dissection preliminary to resection was the

simpler procedure, and I did not think it necessary to trans-

plant bone into the defect (Fig. 13). I had had an experience
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with osteomyelitis of the upper end of the fibula in which the

entire upper end of the shaft had been destroyed, and the bone

did not re-form after the removal of the sequestrum and drainage

of the abscess. Yet this patient had no weakness of the leg

and suffered no inconvenience, except from a toe-drop due to

injury of the external popliteal nerve, from which he gradually

recovered. Although I carefully exposed the nerve in this case

of giant-cell sarcoma, I must have had too much tension on it

during the dissection, because after operation the patient had all

the sensory and motor signs of paralysis of the external popliteal

nerve. Dr. Chambers informs me that in his case in which he

removed the tumor with the curette from the upper end of

the fibula, the patient shows paralysis of the external popliteal

nerve. Both patients walk well.

These three cases demonstrate that for a tumor in the upper

third of the fibula it is not necessary to transplant bone into the

defect after the resection. However, if the continuity of the

bone can be preserved by removing the tumor with the curette,

there is no reason why curetting may not be attempted. But

it should be remembered that in this locahty complete removal

of the bone has no functional disaster, so one need run no risks

with curetting.

Case V (Pathol. No. 12474, operator Bloodgood, February 23,

191 2).—Resection of the lower end of the ulna; transplantation

of a piece of the ulna into the defect. Good functional result.

This case is of interest in presenting the question of the rela-

tion of trauma to sarcoma. The patient was referred to me by

Dr. George Ben Johnston, of Richmond, Va. He is a white male,

aged forty-eight years. In June, 191 1, about eight months ago,

without any previous symptoms, he sprained the right wrist by

a twist while cranking an automobile. There was no contusion.

For at least two months he continued to have discomfort in

this wrist, chiefly in supination. With these symptoms an x-rsiy

was indicated, but he had not consulted a physican. He, there-

fore, had not been educated to the importance of an x-ray picture

after a simple sprain. In November there was a second injury
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while he was hfting a box. The discomfort was of shorter dura-

tion. In December there was a third sprain. As the symptoms

after this last injury did not subside, he consulted a physician,

who treated it as a sprain. Here the physician had not been

Fig. 14.—Pathol. No. 12474. Bloodgood's case. Medullary giant-cell

sarcoma lower end of ulna. Patient, aged forty-eight years; trauma eight

months; pain since; swelling two weeks Resection, bone transplantation.

X-ray before operation.

educated to the importance of an :r-ray investigation. January

6 the patient noticed a swelling. This frightened him and his

physician, and the x-ray was taken (Fig. 14). Case III, as I

have stated, pictures clearly the importance of persistent local-
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ized pain in a bone or joint as a symptom which should make
:*;-ray examination imperative. This case illustrates the impor-

tance of an investigation with the x-ray when the symptoms of

a relatively slight injury do not disappear quickly. Both laity

and the profession must be informed of these facts.

Fig. 15.—Pathol. No. 12474. Photograph of the bisected tumor (by Mr.
Schapiro) removed in case shown in Fig. 14. Note the thinness of the

capsule, the red-currant jelly areas and the white areas. Giant-cells predomi-

nate in the red areas, ostitis fibrosa in the white areas.

The operation in this case was very simple. The tumor

(Fig. 15) had so destroyed the bone capsule that it seemed

not worth while to try the curette. If this tumor had been in

the radius, I should have attempted it. The resection was a

simple procedure. The longitudinal division of the ulna with

the Gigli saw was more difficult, but the shaft was split with the

saw, and the piece transplanted and fixed as shown in the x-ray

after operation (Fig. 16). This was done about three months

ago. The period of disability was longer than if the tumor had
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been recognized earlier, at a time when it could be removed

with the curette. The patient now has entirely recovered, with

good function.

Fig. i6.—Pathol. No. 12474. A'-ray after operation in case shown in

Figs. 14 and 15. Illustrates the transplanted piece of ulna. The patient

has good function.

It was this case more than any other factor which stimulated

me to make this second report before this Association of surgeons.

Although much has been written about the conservative treat-

ment of giant-cell sarcoma, yet there seem to be but few surgeons

willing to follow the advice. This patient told me that a number
of members of the profession thought it was safer to have the
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arm removed; others rather favored resection, but preferred

somebody else to do it. Then Dr. Coley, of New York, advised

him to have a serum treatment before and after operation to

prevent a recurrence. Quite naturally this patient is of the

opinion that the American profession entertains radically

different views in regard to the treatment of bone sarcoma, and

I am quite confident that he will be anxious about the result

for some years. I think I may confidently state that if this

tumor had been removed from the lower end of my own ulna

I should have no more anxiety about its recurrence than I

would about the recurrence of appendicular attacks after the

removal of my appendix.

Case VI (Pathol. No. 12927, operator Dr. Emil G. Beck, of

Chicago).—The tumor was situated in the lower end of the

radius. Dr. Beck writes me that he considered the possibihty

of curetting, but as the tumor had destroyed so much of the

bone, he decided to do a resection. It appears to me from the

study of the x-ray that it might have been possible to remove

the tumor with the saw and chisel, saving the uninvolved bone

on the radial side and to transplant into the defect a piece of

bone taken from the uninvolved shaft of the radius above.

CASES OF medullary GIANT-CELL SARCOMA WHICH HAVE
REMAINED WELL AFTER RESECTION IN CONTINUITY

COLLECTED FROM THE LITERATURE

Nasse: Patient, aged forty-nine years; symptoms six

months; tumor in lower epiphysis of tibia. Well five years

after operation.

Gebauer: Patient, aged twenty-two years; duration of symp-

toms not stated; situation lower end of radius. Well six years.

Gebauer: Patient, aged twelve years; situation lower end of

radius. Well four years.

Hahn : Patient, aged twenty years ; situation head of humerus.

Well twelve years.

Kudlek: Patient, aged twenty-five years; symptoms eighteen

months after trauma; situation patella. Well two years.
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Blecher: Patient, aged twenty-one years; symptoms six

months after trauma; situation, humerus. Subperiosteal resec-

tion. Well eighteen months. This patient had a pathological

fracture three days before operation.

Morton: Patient, aged forty years; symptoms six months;

situation upper one-third of tibia. Well one year and three

months.

Morton: Patient, aged thirty-nine years; symptoms six

months; situation upper one-third of tibia. Well six months.

Morris (reported by Morton): Lower end of radius. Well

thirteen years.

Lucas (reported by Morton) : Lower end of ulna. Well ten

years.

Sutton (reported by Morton) : Sternal edge of clavicle. Well

four years.

Glutton (reported by Morton) : Lower end of radius. Death

eighteen months from nephritis.

Glutton (reported by Morton) : Radius. Well two years.

Kocher: Patient, aged eighteen years; situation ulna. Well

seventeen years.

Kocher : Patient, aged nineteen years ; situation, radius; resec-

tion of radius and ulna. Well seven years.

CASES OF MEDULLARY GIANT-CELL SARCOMA WHICH HAVE
RECURRED AFTER RESECTION IN CONTINUITY

Among my 23 personally studied cases I have one such obser-

vation (see Gase II, Pathol. No. 8412, p. 479). In this instance

there had been two curettings of a tumor of the lower end of

the radius and one resection—apparently all three incomplete.

I resected the recurrent tumor, transplanted a piece of ulna

into the defect, and the patient has remained well five years

since operation.

In the literature I can find but i case, reported by Kocher.

The patient was aged forty-five years; the tumor situated in

the upper end of the left fibula. The head of the fibula was



496 bloodgood: treatment of giant-cell sarcoma

resected. One year later the leg was amputated for a recurrence.

In the report {Beitr. z. klin. Chir., 1906, vol. i, p. 135, Case 42)

no details are given of the resection nor of the ultimate result

after the amputation. It is stated that the tumor was a giant-

cell sarcoma. The a:-ray (Plate VI, Fig. 5) shows a small

expanding tumor in the head of the fibula with a thin bone

shell. The picture resembles very closely my case at the lower

end of the ulna (Figs. 14, 15, and 16).

In the microscopic study of the case, in which I resected the

upper end of the tibia (Figs. 9, 10, 11, and 12), and later

transplanted bone, I found the tumor had infiltrated muscle

beyond its capsule. I disinfected this wound, before remov-

ing the Esmarch, with pure carbolic acid followed by alcohol.

I felt at the time of the resection that I gave the tumor a very

narrow margin at its lower end, so that at the second operation

for transplantation I resected this piece of bone with the sur-

rounding granulation tissue and muscle and re-disinfected with

the Paquelin cautery, followed by carboHc acid and alcohol.

Microscopic study of this tissue shows the presence of giant-

cells. Whether this means that the giant-cell tumor was still

present I do not know. They may be osteoblasts in granulation

tissue. There has been no recurrence now one year and five

months after operation.

In the first case in which I curetted the tumor from the upper

end of the tibia (Case I, Pathol. No. 4520) I found giant cells in

the granulation tissue fining the bone cavity, but there has

been no recurrence now more than nine years since operation.

In Case IV (Pathol. No. 11855, p. 489, Figs. 13 and 14), in

which I resected the tumor from the upper end of the fibula,

I found the giant-cell tumor in the muscle outside of the capsule.

The point that I wish to make here is this: In performing

resection, one should also disinfect the wound just as in cases

after curetting. The indication for resection of a giant-cell

tumor is the destruction of the bone capsule. When this hap-

pens, there may be infiltration beyond the capsule, and as it

may be necessary to cut close to the capsule to avoid important
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nerves and vessels, it is quite possible that tumor tissue may be

exposed.

Judging from the few recurrences, however, after resection

this is a remote possibility, but I think it should be borne in

mind, and the technique which I have always employed and

described here should be followed.

CASES OF MEDULLARY GIANT-CELL SARCOMA SUBJECTED TO
PRIMARY AMPUTATION

Among the 23 cases of which I have records in the Surgical

Pathological Laboratory, amputation was performed in 9. In

4 cases the tumor was situated in the lower end of the radius.

I have already discussed and shown that amputation was

unnecessary. In 5 cases the tumor was situated in the lower

end of the femur. I am inclined to the opinion today that it

would have been justifiable in some of these cases to attempt

curetting with transplantation of a piece of bone into the bone

cavity. In every case, I am confident, resection would have

given equal assurance of a cure, and, with our modern methods

of bone transplantation, a serviceable lower extremity. I have

never had the opportunity to attempt curetting of this tumor in

the lower end of the femur. Taylor, of Philadelphia, to whose

case I have already referred, made such an attempt in 1906,

but encountered so much hemorrhage that I doubt whether the

curetting was really radical enough.

Kramer, whose case I have already recorded, was successful.

His patient is well twelve years after the curetting of a tumor

situated in the lower end of the femur. He does not describe

his case in great detail, and there is no x-ray. He states, how-

ever, that the tumor at every point was surrounded by a bone

shell; the tumor was composed of soft, vascular, red tissue,

and under the microscope was composed almost entirely of

giant cells. It is quite possible that in Kramer's case only

one condyle was involved as in DaCosta's case, which, as has

been stated, recurred after curetting, but remained well after

resection.

Am Surg 32
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The curetting of a giant-cell sarcoma from the shaft of the

femur as done successfully by Karewski does not appear to me
as difficult a procedure as when the lesion is in the condyles.

Hinds in his report {British Med. Jour., February 26, 1898;

discussed by me in Progressive Medicine, December, 1899, p.

242) writes that the growths involved both condyles of the

lower end of the femur and extended four inches up into the

medullary cavity of the shaft. Hemorrhage in this case was

controlled with an Esmarch. After curetting the surface of

the shell of bone was scrubbed with a solution of chloride of

zinc and the wound tightly packed. Six weeks later the cavity

was again curetted and scrubbed with zinc chloride. This

case reported as well two years and six months after operation

demonstrates that curetting may be attempted in the lower

end of the femur even though both condyles are involved.

It also suggests that in extensive cases one may repeat the

curetting and disinfection and then later hasten the healing

of the bone cavity by bone transplantation.^

So far, in the hterature, I have found only these 2 cases of

Kramer and Hinds, in which curetting a tumor in the lower

end of the femur was successful. Taylor and DaCosta, of Phila-

delphia, experienced recurrences, but perhaps their technique

of curetting was not as radical. As I have noted before, Taylor

did not use an Esmarch and did not disinfect (see Fig. 31 of

my previous report).

Among the 25 cases which I have collected from the literature,

in only 5 was amputation performed primarily.

1 Dr. Frank Hinds writes me under date July, 1912, that this patient, now
almost seventeen years since operation, is free from recurrence. He works

as a wheelwright, the limb is strong, but there is not much motion at the knee-

joint, and there is a short sinus communicating with the old bone cavity

which gives no discomfort. Dr. Hinds very kindly sent me a section from

the original tumor—it is a pure giant-cell tumor. He also contributes a print

from the x-ray taken under the date of the letter (see Fig. 17). I should con-

sider this case perhaps the greatest triumph for curetting in the treatment

of the giant-cell tumor, as it demonstrates that it is appHcable to this tumor

in the lower end of the femur even when both condyles are involved.
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This evidence should support the chief contention of this

contribution, that amputation is rarely, if ever, an operation

of selection for giant-cell sarcoma. It might become an opera-

FiG. 17.—Z-ray of the result of curetting of a giant-cell sarcoma involving

the lower end of the femur more than eighteen years after operation. Taken
July, 19 12. Case of Dr. Frank Hinds, of England. First reported in the

British Med. Jour., February 26, 1898.

tion of necessity in those cases in which the tumor has infiltrated

the soft parts to such an extent that radical removal would

leave a useless extremity. As a matter of fact, this rarely if

ever happened except in very neglected cases.
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The cases of giant-cell sarcoma which I have personally

observed and which have been collected from the hterature and

considered in this paper may be summarized as follows: (i)

Cases cured by curetting, ii; (2) cases recurring after one

curetting, cured by a second curetting, i; (3) cases recurring

after curetting, cured by later resection, 3; (4) cases recurring

after a curetting, cured by later amputation, i; (5) cases

which remained well after resection, 21; (6) cases which have

recurred after resection, but remained well after amputation, i

;

(7) cases subjected to primary amputation, 14.

I have been able, therefore, to study pretty carefully 52

cases. I am confident I could get a great many more from my
colleagues in America. It is difficult to get the cases in the

literature, except those reported under the title ''Giant-cell Sar-

coma." In such cases the operator has made the report because

of his conservative treatment. Many of our cases were sifted

from general reports from surgical clinics. I am confident that

many of the cases of sarcoma of bone which have remained

perfectly well after amputation belong to this group. After

Dr. Wyeth's paper in Philadelphia in 1901, I tried to ascertain

the pathology of the cured cases. It was very difficult, however.

Fortunately one of the cases had been treated by Dr. Sherman,

of San Francisco, and tissue had been preserved. It proved to

be a giant-cell sarcoma. I am continuing this search and am
inclined to the view that if tissues are preserved in any of these

cases, I shall find the tumor in the majority of cases to be

giant-cell sarcoma.

In conclusion we may emphasize the following points:

1. Up to the present time we have no proof that the pure

giant-cell sarcoma ever metastasizes. It is a question, there-

fore, whether it should be called a sarcoma.

2. Conservative treatment is justifiable. Curetting should,

in some localizations of the tumor, be the operation of choice.

But in those localizations where resection in continuity does

not interfere with function, resection becomes the operation of

choice; for example, upper end of fibula, lower end of ulna.
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3. It is justifiable to attempt curetting to preserve function,

even when conditions suggest a great probability of recurrence.

There is no position where curetting is not justifiable as a first

attempt. It has succeeded when the entire lower end of the

femur was involved.

4. Among 26 cases subjected to curetting there were 5 recur-

rences; I has remained well after a second curetting; 3 after

resection, and i after an amputation. I am confident that the

number of successful cases of curetting will depend chiefly on

the number of attempts.

5. Twenty-two cases were subjected to primary resection;

one recurred and was cured by amputation.

6. As I found only 5 cases in the literature of giant-cell sar-

coma subjected to primary amputation, and there are 9 in my
own list, one can feel pretty certain that many of these cases

are not reported, except in statistical studies from large clinics.

7. After curetting or resection, the wound should be disin-

fected with pure carbolic acid followed by alcohol or chloride of

zinc solution. The operation should always be done, if possible,

under an Esmarch.

This procedure is not indicated because of the malignancy

of the giant-cell tumor, but because in curetting we leave cells

and disseminate cells, while in resection we may inadvertently

cut into the tumor. There is apparently no danger in recur-

rences, except that they subject the patient to a second opera-

tion and perhaps more mutilation.

8. It is not necessary to perform the bone transplantation

at the primary operation unless a single bone Hke the humerus

or femur is divided in its continuity. In simple cases there is

no reason why the transplantation should not be performed at

the same time, but in some cases the resection may be tedious

and bloody, and the patient may not be in good condition.

In such cases it will be safer to transplant at a second opera-

tion.

g. I think I am the first to recommend and to practise direct

transplantation into the bone cavity after curetting (Fig. 18).
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I am sure that this procedure will grow in value and impor-

tance as we attempt curetting more frequently.

Fig. 1 8.—Pathol. No. 10929. Bloodgood's case. Benign bone cyst,

recurrent twice after curetting. Third extensive curetting with transplanta-

tion of piece of tibia to fill the defect. This :\:-ray was taken after operation.

10. My experience teaches me that it is simpler, when pos-

sible, to get the bone for filling the defect by splitting the bone

which has been resected. This can be accomplished through

a single wound. When this cannot be done on account of the

large defect, one can remove the upper third of the fibula without

injury to the function of the limb, or chisel large pieces from the

tibia without destroying the continuity of the bone.
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11. In every case in which the x-ray shows a medullary shadow

the urine should be examined for Bence-Jones bodies; the latter

indicate the presence of a multiple myeloma, or metastatic

carcinoma.

12. I would caution the surgeon against making a positive

diagnosis of either a bone cyst or a giant-cell sarcoma. The

more x-rays I see, the less confidence have I in my abiHty to

make a differential diagnosis, except in the later stages.

13. The positive diagnosis must be made at the exploratory

incision. The bone cyst, as a rule, can be recognized by its blood-

stained contents; the giant-cell sarcoma by its red vascular

tissue, which looks like granulation tissue. But the giant-cell

tumor often has white areas of ostitis fibrosa and the ostitis

fibrosa often red giant-cell areas. The two are often mixed.

One tissue, however, predominates. The less experienced sur-

geon should always aid himself with a frozen section. The giant-

cell tumor occurring as a blood cyst may be encountered, as

in Davis' case. The rare bone aneurysm discussed in my pre-

vious report will be difficult to differentiate from the giant-

cell tumor of the type described by Davis. Since my first

report I have had one other observation in which the hemor-

rhagic tissue forming the wall of the blood cavity resembled

closely a giant-cell sarcoma, but the frozen section demonstrated

the practical absence of giant cells.

From this investigation it is my opinion that it might be well

to drop the term ''giant-cell sarcoma," as it gives a wrong

impression of the malignancy of the lesion, and use, at least

temporarily, the designation ''giant-cell tumor. " F. B. Mallory,

of Boston {Jour, of Med. Research, 191 1, vol. xxiv, p. 463), is

also of the opinion that it is a question whether this giant-cell

tumor should be called a sarcoma.

In the gross and microscopic studies of benign bone cysts,

ostitis fibrosa, and this giant-cell tumor, I am forced to the

conclusion that there may be some relationship between these

pathological processes. Very frequently, in the bone cysts and

ostitis fibrosa, we find, in the gross, currant-jelly areas which
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cannot be told, under the microscope, from the giant-cell tumor,

and in the latter we often find white areas histologically identical

with ostitis fibrosa. At the present time the majority of inves-

tigators look upon the bone cyst and ostitis fibrosa as an

inflammatory lesion. Perhaps the giant-cell tumor is a further

pathological process in this as yet obscure bone condition.
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DISCUSSION

Dr. Howard Lilienthal, New York City.

I would like to ask Dr. Bloodgood one question, namely, how
does he make the diagnosis of giant-cell sarcoma? Does he make

it before operation or does he wait until after operation and after a

frozen section has been examined? We all know that frozen section

of bony tissue is not easy.

Dr. Wm. B. Coley, New York City.

I consider Dr. Bloodgood's interesting paper a very important

and timely one, and am in complete accord with him in advocating

a more conservative treatment of sarcoma of the long bones. I

have advocated such conservative treatment for many years (see

my papers "Sarcoma of the Long Bones," Annals of Surgery, March,

1907 and "A Plea for More Conservative Treatment of Sarcoma

of the Long Bones," Jour. Amer. Med. Assoc, January 29, 1910).

I would go even farther than Dr. Bloodgood, for while he would

perhaps remain content with curettement or resection of the bone

in the supposedly more benign type of giant-cell sarcoma, with

or without bone transplantation, I would adopt as a routine measure

the systematic and prolonged treatment with the mixed toxins of

erysipelas and Bacillus prodigiosus after the conservative operation

has been performed.

In certain cases, as shown by my results, a permanent cure can

be effected by the toxins alone, without resection or without any

operation at all other than exploratory incision, in order to confirm

the diagnosis.

Dr. Bloodgood has emphasized the benignity of the giant-cell

type of sarcoma of the long bones. I am not in accord with him in

his statement that giant-cell sarcoma never produces metastases.

I am certain that in many cases of sarcoma it is quite impossible

for the most expert pathologist to determine the exact prognosis

by the histological examination of a specimen of the tumor. In

support of this assertion I would briefly relate the following history:

The following case is of considerable interest, I think, as it posi-

tively disproves the correctness of the opinion held by some (Dr.

Bloodgood and others) that giant-cell sarcoma of the long bones

is never followed by metastases.

H. B., male, aged ten years; referred to me by Dr. P. C. Young,

of Ringoes, N. J., on March 16, 1910, with the following history:

Patient alw^ays w^ell until five weeks before, w^hen he fell upon the

ice and struck upon the left shoulder and upper arm, which caused
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a fracture, as demonstrated by x-ray photographs. The fracture

instead of heahng caused an unusual amount of callus which con-

tinued to increase in size and grew with very great rapidity until

there was a large tumor involving the whole upper end of the humerus,

with enlarged veins, having the typical appearance of a sarcoma.

Physical examination by myself on March 16, 1910, showed the

entire upper third of the left humerus enlarged, there being an increase

in circumference of 3 to 5 inches over corresponding portions of the

other arm. The growth having been so rapid and the involvement

being already so high, I did not think it wise to wait for a preliminary

course of toxin treatment, but advised immediate amputation, beUev-

ing the diagnosis so certain, that I considered an exploratory opera-

tion unnecessary. Two days later, amputation of the shoulder-

joint; little loss of blood; shght shock. Patient made a perfect

operative recovery. The toxins were begun as soon as the wound
had healed and were kept up for about two months in small doses.

Microscopic examination was made by Dr. Jas. Ewing, professor

of pathology at Cornell University Medical School, whose report

was as follows:

*'The process in the humerus proves to belong in the class of giant-

cell sarcoma. It consists of wide blood spaces surrounded by thin

strands of loose cellular tissue composed of spindle cells. The spaces

are partly lined by giant cells and some few giant cells, are found

within the strands of tumor tissue. By far the larger part of the bulk

of the tumor is made up of blood spaces. The tumor has exactly

the structure of the giant-cell epulis, and I think, therefore, that it

has the same moderate grade of malignancy.

"

Subsequent History. I saw the patient from time to time; he had
recovered his usual health and continued perfectly well until May 31,

191 1, when I examined him, and while no physical signs of recurrence

could be detected and his w^eight was.still normal, he had developed

a slight cough. Soon after this he began to lose weight and strength

steadily, while marked general malaise, with shortness of breath, set in.

Marked dulness could be detected in the right apex, with bronchial

breathing and dulness in both bases, with rales, and hacking cough.

All signs markedly increased and examination on June 30, showed
the chest very fiat on percussion ; respiration feeble

;
general condition

extremely weak; both condyles of the femur markedly enlarged,

probably due to metastases; patient apathetic; great loss of weight.

Death August 20, 191 1.

The case I have just cited furnishes conclusive evidence that

there are certain cases of giant-cell sarcoma in which it is not

safe to use conservative treatment and in which even the most radical
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treatment, amputation of the proximal joint, offers little or no chance
of a cure.

Prognosis. Although many attempts have been made to formu-

late a definite prognosis, based upon the exact pathology of the

tumor in question, I beheve this is possible only in the most general

way. It may be stated, as a general proposition, that subperiosteal

sarcomas of the long bones are more malignant than those of central

origin, and in the majority of cases, even radical operation fails

to effect a cure. There are, however, types of sarcoma of central

origin containing giant cells, classed by most observers as myelo-

genous, that are scarcely less malignant than the periosteal growths

themselves. Such tumors may rapidly destroy the surrounding

shell of bone and infiltrate the soft parts, and even cause extensive

metastases, as shown by the foregoing case.

The following is the plan of procedure I have systematically fol-

lowed out for the last six years in all cases of sarcoma of the long

bones:

1. A brief two to three weeks' trial with the toxins in most cases

of sarcoma of the long bones before operation.

2. In cases in which no improvement is noted at the end of two
to three weeks' treatment, either amputation or resection is resorted

to, according to the ind cations in the individual case.

3. The substitution of a more conservative operation, e. g., curet-

ting or resection, or even amputation lower down than formerly

done (leaving sufficient stump to permit the wearing of an artificial

limb), the operation to be immediately followed by a prolonged

course of toxin treatment.

4. The routine use of the tox'ns after all operations for sarcoma

of the long bones (as well as sarcoma in general) as a prophylactic

against recurrence.

With regard to result of operative treatment, Altschul's latest

series of 65 cases of sarcoma of the long bones {Beitr. z. klin. Chir.y

April, 1910), observed at Wolfler's clinic, shows not a single cure in

23 cases of periosteal sarcoma.

Of 8 cases of myeloid sarcoma, 2 died of metastases, 5 were cured

(Altschul's time limit is, however, only one and three-fourths year).

In II cases of amputation, only 2 were w^ell beyond one and three-

fourths year; 4 died of metastases; 4 were not traced; i was well

one and one-fourth years. Of 24 cases in which conservative opera-

tion was performed, 12, or 50 per cent., later required amputation.

Of these secondary amputations 6 died; in 3 the result was doubtful;

2 had been too recently operated upon to be considered; i was cured.

Thus in his entire series, there were only 3 cures.
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In a paper on the '^ Conservative Treatment of Sarcoma of the

Long Bones," read before the French Congress of Surgery, in October

last, I reported the final results of 107 personal cases of sarcoma of

the long bones—53 of the femur, 17 of the humerus, 16 of the tibia,

6 radius, 4 fibula, 6 clavicle, 3 ulna, and i each of the metatarsal

and metacarpal bone.

In 21 of these cases the patient lived and remained well more than

three years after operation. In 20 cases the clinical diagnosis was con-

firmed by the microscope. Ten were of periosteal, 10 of central origin.

In 15 of the 20 cases the toxins were used before or after operation.

In 10 cases amputation was performed.

In 9 cases either no operation or a conservative operation (curet-

ting) was done. In 3 of the 9 cases the disease was too far advanced

for the most radical operation even a hip-joint amputation, and in

I case, a subperiosteal sarcoma of the femur involving the lower

third, metastases had taken place. This patient is now well ten

years after the toxin treatment was begun. In addition there have

been 2 recent cases of sarcoma of the long bones in the hands of

English surgeons, Ashdown^ and Deansley,^ of England, in which

the limb was saved by the use of the mixed toxins.

The value of the mixed toxins in many of these cases is quite

beyond question. I have only time to briefly cite a very few cases:

Case I.—Before a recent meeting of the New York Surgical

Society I showed a patient, now twenty-nine years of age, that

came under my care ten years ago, for periosteal round-cell sarcoma

involving two-thirds of the shaft of the femur. Amputation of the

hip-joint had been strongly advised, but refused. Under x-rsiy

treatment extensive metastases occurred in the pectoral and ilio-

lumbar region. The patient was put upon the mixed toxins and,

at the end of six weeks, the large ilio-lumbar tumor broke down;

the tumor was opened and a large amount of necrotic tumor material

was evacuated. The patient made a complete recovery and is well

at present, nine and one-half years later.

I have 3 other cases—2 of same very similar to the cases of

which Dr. Bloodgood has shown .v-ray photographs, only that they

were much more extensive, which were cured by the toxins without

resection.

Case II.—M. F., female, aged twenty-six years; sarcoma of the

radius, spontaneous fracture ; curetting ; microscopic diagnosis : Giant-

cell sarcoma; amputation strongly urged by Drs. Hartley and Pool,

of this City, but refused by the patient. Complete recovery with

^ Lancet, May 22, 1909. ^ British Medical Journal, May 28, 19 10.
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firm union of bone under seven to eight weeks' treatment with the

toxins; perfect restoration of function; patient entirely w^ell at present,

four years later.

Case III.—F. S., female, aged twenty-five years; round-celled

sarcoma of lower end of radius; spontaneous fracture; exploratory

operation ; diagnosis confirmed by microscopic examination ; a fungat-

ing tumor was present at the time the treatment was begun. The
toxins were tried before amputation or resection. Complete dis-

appearance under eight weeks' treatment; full restoration of func-

tion; patient well at present, fifteen months later.

In both these cases the tumor was not entirely endosteal, but

involved the entire structure of the bone.

Case IV.—K. K., female, aged seventeen years; sarcoma of the

lower end of the tibia; very rapid recurrence after three curettings.

Entire disappearance under six months' treatment with the mixed

toxins. In this case the :r-rays also were used for a few weeks. Patient

perfectly well at present, seven years later.

Dr. George Woolsey, New York City.

Soon after hearing Dr. Bloodgood's paper three years ago, a patient

came under my care with a tumor of the lower end of the femur,

involving principally the inner condyle. The a:-ray showed this

plainly, and I made a diagnosis of giant-cell sarcoma. I opened,

curetted, and cauterized with carbolic acid and the Paquelin cautery.

The diagnosis was confirmed by laboratory examination. The tumor

looked like currant jelly and was very vascular, but we had little

trouble. About nine months later the man came back, complain-

ing a good deal in the meantime, and he had a recurrence. The
:r-ray showed it involved the entire lower end of the femur, both

condyles, and extended into the shaft; I again opened and curetted.

I found there was only a shell of bone left, that it had perforated

the bone posteriorly, which is unlike most giant-cell sarcomas, and

extended into the popliteal space. The diagnosis was still pure

giant-cell sarcoma. The bleeding was very severe and ultimately

an amputation was done as the lower end of the femur was useless

for bearing weight. In this case the wall was not smooth, the tumor

was not circumscribed, and the cavity was not lined by a compact

layer of bone, as these giant-cell sarcomas often are, but the

surrounding bone was rough, soft, and irregular.

Dr. Emmet Rixeord, San Francisco.

In 1893, being at that time an assistant of Dr. L. C. Lane, I had

referred to me by him a case of giant-cell sarcoma of the lower
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end of the ulna recurrent after a partial excision. Dr. Lane advised

a repetition of the operation, saying that the giant-cell sarcoma

was of slight malignancy and that a local operation would probably

be sufficient. We made a resection of the lower end of the ulna

without opening the wrist-joint. Last year (eighteen years later)

I learned from the patient's husband that there had been no recur-

rence, patient performing her usual housework without hindrance

from the local condition.

Dr. L. L. McArthur, Chicago.

I want to say that the situation with regard to bone cysts is still

in a very unsettled condition. In this paper Dr. Bloodgood presents

bone cysts, and giant-cell sarcoma in the same group.

What position can a man take when a tumor of the jaw in one of

his best medical chums presents itself on the mental prominence,

the best pathologist known to the countr}^ present to make a frozen

section. On opening the jaw the operator finds an encysted material

of a hard cartilaginous character which the pathologist says is giant-

cell sarcoma? The surgeon, however, having clinically met with a

number of tumors which are now classified as the bone cysts, refused

to make an excision in spite of the insistence of the pathologist.

This left the jaw in two fragments and necessitated the waiting on

the part of the surgeon for six or seven years before consent could be

had to repair that condition. The repair of that condition was made
a year ago. On opening the jaw a small tumor of the same type

was found in the cicatrix, submitted to the same pathologist, and he

pronounced it a bone cyst. The resection of the ends of the bone

and the implantation of a portion of the tibia has given a firm jaw

and perfect union.

I would like to show some x-ray pictures of bone cysts that are of

interest because they are the ones which occasionally make sponta-

neous fracture.

Dr. Kenneth A. J. Mackenzie, Portland, Oregon.

In discussing Dr. Stillman's paper I would say that I have observ^ed

these cases of excision of the lower jaw for a number of years, and

agree that they offer most distressing states to the surgeon. The
measures of treatment suggested are very good. I used a periosteal

graft in 2 cases where half the lower jaw was excised. This was

experimental and was not successful, although it served such a use-

ful purpose while it lasted that I have not regretted it. Both were

cases of carcinoma in which half the jaw was removed, the buccal
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mucous membrane was completely closed and a clean field was
offered for the transplantation of the periosteal graft which I took,

I inch wide and 7 inches long, from the tibia and sutured one end

of it to the circumference of the articular surface and carried it over

the tissues under the skin and folded it over and carried it along

where the lower jaw had lain to the symphysis, and sutured it there.

The effect of this was really remarkable in maintaining the lower

jaw in a fixed position-, since it answered as a sling. In one case it

gave way at the end of seven days, sloughed, and was taken out

through a small sinus; in the other case it lasted nearly two weeks,

maintaining the jaw in perfect position and enabling the patient

to take nourishment comfortably, at the same time obviating severe

pain. Further effort to use such grafts, I think, might be successful.

De. Joseph Ransohoff, Cincinnati.

In connection with Dr. Stillman's paper I would report the follow-

ing: Some years ago one of my friends had occasion to see a man
in whom he thought he recognized orbital infection; this man had

been stabbed in his early childhood. The incision was made and a

knife-blade 4 inches long removed. It had lain dormant for twenty-

nine years. I wonder whether twenty-nine years from now some

of these plates will have to be removed, for they are foreign bodies,

and all foreign bodies should be removed.

Dr. Stanley Stillman. These trusses will probably always

require removal, and the idea is to make only temporary use of them.

If kept in place for a few months there is little tendency to deformity

from contraction even if they are not replaced by a bone and left

as is shown by the photographs.

The subject of cancer of the mouth is not under discussion, but

the cases are very distressing and some chance should be given them
rather than turn them over to the cancer sharps.

Dr. Bloodgood. Many of the questions brought out in the dis-

cussion have been answered in the completed paper which is now
published. I wish to emphasize (i) the question of diagnosis. Per-

sonally, I prefer to educate myself to make my own diagnosis, and

I trust that in the future this will be the ambition of all surgeons

—

to be their own diagnosticians. As a matter of fact, today the general

pathologist has many more important things to do than to make
frozen-section diagnoses for surgeons. It is my opinion that surgeons

on whom rest the responsibihty of the operation are beginning to

feel that they should make every effort to educate themselves to
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interpret more than the clinical signs and symptoms and what they

expose of the disease at operation. They should study their own
frozen sections, interpret with great care the x-ray, the blood count,

and all -the other methods of exact diagnosis, with instruments and
laboratory methods of precision. The surgeon who comes constantly

in contact with all the evidence of the clinical examination and the

field of the disease exposed at the operation, has a better oppor-

tunity than anyone else to correlate these with the frozen sections

and other laboratory data and records of instruments of precision.

Now, in regard to the giant-cell sarcoma, I have discussed in

this and my previous communication the method of diagnosis and
the differential diagnosis from other bone lesions. The giant-cell

sarcoma has a pretty typical gross appearance and should be easily

recognized in the frozen section. The difference of opinion which

we find recorded in the literature, I am confident, is not the fault

of the giant-cell tumor.

As other and more malignant medullary sarcomata metastasize

so early, less harm will be done by the conservative treatment, when
one is in doubt. Amputation rarely saves the host of a malignant

medullary tumor. Amputation is performed too often in sarcoma

of bone, because it is the simplest operation, and the majority of

surgeons fear to be conservative. This fear, however, is founded on

misinterpreted facts. Surgeons have been influenced more by tradi-

tion than by careful observation of their own cases by modern
methods.

Am Surg 33



COMPLETE OBSTRUCTION OF THE DUODENUM
RESULTING FROM THE IMPACTION OF

A LARGE GALLSTONE

By JAMES E. THOMPSON, F.R.C.S. (Eng.)

GALVESTON, TEXAS

On December 14, 1907, I operated on a man, aged sixty-five

years, to relieve a complete pyloric obstruction that had lasted

for six days.

History. Up to the age of thirty-four the patient was very

slender. He then began to fatten rapidly and afterward weighed

constantly in the neighborhood of 250 pounds. His height is

five feet five inches. He was always a heavy eater, being both

a gourmand and a gourmet. At odd times dizziness made its

appearance, and on one occasion he fainted at breakfast and

remained unconscious for a few minutes. For many years he

treated himself for biliousness, using ''blue mass" freely. He
never at any time suffered from dyspepsia. In fact, he declared

that his stomach was the strongest part of his body. In 1905 he

became biHous, and complained constantly of pain over the lower

ribs in the right axillary line.

In the spring of 1907, after a heavy, rich meal, he suffered from

a severe attack of acute indigestion, which was associated with

vomiting. After this his digestion became very poor, and he was

forced to diet himself on lamb, milk, eggs, and toast. He suffered

constantly from pains over the sternum and in the epigastrium.

In July he was sent to Mineral Wells, and returned in three weeks

much benefited, having gained twenty-five pounds in weight.

After his return he steadily lost weight, but suffered from no

discomfort except the pain in the right axillary line before

mentioned.
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About the middle of November he was severely jolted in an

insignificant street car accident, but felt no bad after-effects.

On Sunday, December 8, he ate breakfast as usual. At dinner

time he commenced to vomit and continued vomiting at short

intervals until the following Saturday, when the operation was

performed. Apparently neither food nor fluid passed into his

duodenum. The vomited matter was great in quantity, much
greater in fact than the amount swallowed at any time. At

times its appearance was like coffee grounds.

Physical examination revealed nothing of importance. Heart

and lungs were normal. Urine was healthy. The patient was

still very fat, but the epigastrium was slightly hollow. No
particular point of tenderness was discovered. No evidence of

tumor was found. There was no distention.

The diagnosis was pyloric obstruction, but no adequate reason

could be offered to account for the sudden onset and complete

nature.

Operation was performed at the patient's home on December

14, under ether anesthesia. The environment, dark day and

poor light, and deep fatty abdomen all rendered the task very

difficult. A thicket of adhesions was found, entangling the

pylorus, duodenum, gall-bladder, liver, and colon, so dense that

it seemed impossible to unravel them. The case looked like one

of extensive malignant disease, and we had almost decided to

perform a gastro-enterostomy and abandon the tumor, when

suddenly something sHpped from the midst of the adhesions

into the stomach, which was in the grasp of my hand.

It proved to be a large gallstone, and without further delay

a pouch of the stomach containing the stone was clamped to

prevent leaking, and the stone was removed through an incision,

which was afterward closed in the usual manner. Further exami-

nation of the site of the adhesions revealed some thickening,

but no evidence of the presence of other stones. Apparently

the tumor had disappeared. The abdomen was closed without

further manipulation.

The after-course of the case was gratifying. The patient never
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vomited again. Water and nourishment were retained, and

passed on without trouble. After a somewhat tedious con-

valescence the patient regained his strength and weight, and

now weighs as much as he ever did.

All dizziness has disappeared, but the pain in the right lower

costal zone in the axillary line still troubles him occasionally.

He is now seventy years old, and enjoys the best of health,

indulging his appetite almost as freely as he did in his youthful

days.

The measurements of the stone are as follows: Length, 4.5 cm.;

width, 2.6 cm.; shortest circumference, 8.4 cm.

The mechanism of obstruction can probably be explained in

the following way:

For some time, probably for a year, the stone was gradually

ulcerating its way from the gall-bladder into the duodenum.

It evidently passed through the fistula, end on, like a torpedo,

and impinged on the opposite duodenal wall. Owing to its

great length its nose pressed against the duodenal wall, and it

was unable to turn either upward or downward. The result

was mechanical blocking of the duodenum, which happened to

be complete in this particular case. The manipulation of the

adhesions released the stone from its impacted position, and

luckily for the patient it was forced upward through the pylorus.

Obstruction of the duodenum or pyloric orifice by impacted

gallstones is rather a rare accident if one may judge from the

few cases reported.

Much confusion has arisen from indiscriminate handing down

of references without verification of their true bearing, and the

task of classifying the different causes of obstruction of the

duodenum and pylorus concisely and logically has been a

tedious one.

I have found it impossible to avoid references to cases of

pyloric obstruction, and have included them among the cases

collected. The following remarks, therefore, will not be confined

to duodenal obstruction only, but will also include those of the

pyloric orifice.
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It appears to me that the following classification, which is

founded* on a pathological basis, will enable on?e to present the

cases in an orderly manner.

I. Obstruction from within the lumen: (a) Complete, (b)

Partial.

II. Obstruction from without the lumen: (a) Complete, (b)

Partial.

I. Obstruction from within the lumen: This class contains

cases similar to the one forming the basis of my paper.

(a) Complete.

The mechanism is either (i) the impaction of a stone that has

escaped from the biliary passages along a fistulous tract into the

duodenum, but whose size is too large to allow it to pass along

the gut; or (2) the mechanical blocking of the lumen of the

duodenum by a stone which lies partly in the gall-bladder and

fistula and partly in the duodenum.

I have been able to collect 9 such cases, which appear to be

well authenticated, and, as they bear directly on the subject

matter of this paper, I have added a short abstract of each case

in the appendix. In addition to these cases I have also added

a short abstract of three others, in two of which (Fiedler and

Schuele) evidence exists to lead to the belief that a complete

obstruction of the duodenum existed for a few days, but was

relieved spontaneously by the stone passing downward along the

intestinal canal. In the third case (Miles) the presumption was

that duodenal or pyloric obstruction was caused by gallstones and

was reheved by the passage of the stones into the stomach from

which they were vomited.

Of the former group (9 cases) one case (reported by Labadie-

Lagrave et Madelaine) is exactly like my own. There was a

complete obstruction, which caused death, and at the autopsy

a stone 3 cm. long was found blocking the duodenum. Part of

the stone was in the bowel and part in the gall-bladder. In two

cases (Pilcher and J. A. Atkinson) stones were found impacted

at the duodenojejunal junction.

I have found it advisable to reject many cases from this group
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that were included by other writers, because they have no legiti-

mate right there. The case attributed to Chomel I have allowed

to remain on its historical merits.

(b) Partial. This subclass includes an interesting group of

cases where the calculus is retained in the duodenum, producing

an incomplete obstruction, resembhng that occurring in stenosis

of the pylorus resulting from cancer or scar tissue.

It has been a difficult matter to draw a hard and fast line

between cases of partial and those of complete obstruction.

Tupper's case appears to have been one of complete impaction

of the duodenum with stones. It was not, however, attended

with symptoms of complete obstruction. I have thought it wise

therefore to place it in the class of partial obstructions. Count-

ing Tupper's case, I have collected three cases of this nature.

One reported by Gollinger, where a large stone was found in the

duodenum lying above a constriction, which existed at the level

of a bimucous fistula between the gut and the gall-bladder, and

the other by Graham, where a stone was in the ampulla of Vater

and narrowed the lumen of the gut.

I have also included two cases of pyloric obstruction. One

by Naunyn, where a stone as big as a thumb-joint was found at

the base of a pyloric ulcer, obstructing the passage; the second

by Bouveret, where a large gallstone lay partly in a fistula

between the gall-bladder and the pylorus and partly in the

pyloric orifice.

As a contrast to these cases, Dufour records an example of a

large stone, causing no symptoms of obstruction whatever,

which lay in the duodenum of a patient who died of nephritis.

As these cases are relevant to the subject of the paper I have

appended short abstracts.

II. Obstruction from without the lumen: Under this heading

we include three distinct conditions: (i) Mechanical pressure of

an enlarged gall-bladder on the duodenum or pylorus; (2) the

presence of constricting adhesions binding the gall-bladder and

duodenum together and constricting the lumen; and (3) some

anomalous cases of pyloric obstruction caused by hypertrophic

thickening of the muscle, brought on by irritation due to gall-
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stones and fistulous tracts in the pyloric and duodenal walls.

(Hale White and Mader.)

(a) Complete. Examples of complete obstruction from exter-

nal pressure are rare. I have been able to collect one case only

where the symptoms of obstruction were complete. (Ollendorf.)

A male, aged fifty-eight years, was taken suddenly ill and died in

forty-eight hours. The patient was insane and was accustomed

to swallow large quantities of tobacco. The symptoms were

vomiting, diarrhea, and coma. At the autopsy two opposed

gallstones, 5 cm. long and 2.5 cm. in diameter, were found in

the gall-bladder. Conglomerate adhesions were present, and the

pars descendens of the duodenum was compressed and the lumen

totally occluded. There seems to have been a possibility that

the symptoms were due to nicotine poisoning.

(b) Partial: Numerous cases are reported which could be

placed in this category. In a few there is no doubt that

the duodenum and pylorus were obstructed mechanically and

that the symptoms of vomiting, etc., were due to this cause.

In the majority, coincident cholangitis and biliary poisoning

were probably the cause of the symptoms immediately preceding

death. One cannot help being impressed by the similarity in

the symptoms presented. A prolonged history of gastric dis-

turbance growing progressively worse until all the symptoms of

gastrectasia occurred.

In the great majority the cUnical picture was identical with

that of stenosis of the pylorus due to cancer, and in most of the

cases subjected to operation a tentative diagnosis of this disease

was made. In some cases a tumor was observed in the region

of the pylorus, which was afterward found to be a gall-bladder

distended with gallstones or a gallstone resting partly in the

gall-bladder and partly in a fistula leading into the duodenum.

(Kehr, Pepper.)

Perhaps the most interesting cHnically are those where the

obstruction is due to a true h>TDertrophic thickening of the pyloric

muscle. This seems to have occurred in a number of cases.

(Hale White, Mader, Grundzach, Fleiner, Kehr.) In all except

that reported by Kehr, there were fistulous openings between



520 THOMPSON: OBSTRUCTION OF DUODENUM FROM GALLSTONE

the gall-bladder and pylorus or duodenum, and it is very probable

that the irritation of these fistulous tracts was responsible for

the h3^ertrophy of the pyloric muscle and the extreme narrowing

of the aperture.

In the appendix I have given references to the most important

cases reported in this connection, but the mass of literature is

so enormous that only typical cases could be included.

Appendix.

Index to Literature and Abstract of Cases.

I. Complete obstruction from within the lumen:

Chomel. Hist, de VAcad. d. Sci., 1710, Obs. Anat., 3, p. 37.

Courvoisier (^'Casuistisch-statistische," Beitrage zur Patho-

logic und Chirurgie der Gallenwege) reports that Chomel observed

in a woman, aged eighty years, twenty-two stones which had

collected within a peculiar diverticulum of the duodenum and

had given rise to all manner of symptoms.

In including this case it is only fair to mention the often

quoted case of Harley (Trans. Path.Soc., London, 1857, ^iii, 235).

In a dissecting-room subject, aged eighty-seven years, history

unknown, a gallstone 3 inches in length was found lying in a

cul-de-sac to the right of the duodenum.

Bonnet, A., 1828. Traite des maladies dufoie.

Man, aged sixty years, had been sick for some time. Vomiting

became a prominent symptom and was accompanied by obsti-

nate constipation. The symptoms continued without relief

until death. At the autopsy a large biliary calculus, one inch

and three Knes long and one inch and two Knes thick, was found

engaged in the pyloric orifice, obstructing it completely. The
gall-bladder was small and thickened.

Taylor, 1884. ''Impaction of Gallstone in the Bowel,''

Pacific Med. and Surg. Jour., Western Lancet, San Francisco,

xxvii, 104-105.

The patient, a woman, aged sixty-six years. Vague history

pointing to cholelithiasis for some time previous to severe attack
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of obstruction. On December ii, 1883, was seized with violent

epigastric pain, nausea, and vomiting. The next day the symp-

toms were worse, and the vomited matter was stercoraceous.

On December 13, operation was performed. In the lower third

of the duodenum a hard mass was found wedged in the bowel.

After attempting vainly to break it up by needhng, the gut

was opened and the gallstone, i^ inches long and i inch wide,

was removed. The bowel was stitched up. The patient died

from exhaustion on the fifth day following the operation. The
autopsy revealed a bimucous fistula between the gall-bladder

and the duodenum.

Atkinson, J. A.. British Med. Jour., March, 1895, i.

A woman, aged sixty-five years, died from bowel obstruction.

At the autopsy a stone ij inches long was found impacted in

the duodenojejunal flexure.

Herz, H. Deutsch. med. Woch., June 11, 1896, xxii, No. 24,

ss. 379-381.

Reports the case observed by Oppler and operated on by

Mikulicz. Female, aged forty-four years, had suffered for over

a year with repeated attacks of gastric pain and vomiting.

Marked dilatation of the stomach. Grew suddenly worse and

vomited constantly without relief. Operation revealed the

duodenum blocked with gallstones. Gastro-enterostomy was

performed and the patient recovered.

Monprofit, 1899. Bull. Soc. Anal, de Paris, Ixxii, 488-492.

Female, aged fifty-eight years. Symptoms of cholelithiasis for

thirteen years. Icterus from time to time. Lately the stomach

was unable to retain any food. A diagnosis of cancer of the

pylorus or occlusion due to old adhesions was made. Operation

revealed an enormously dilated stomach and insuperable adhe-

sions uniting gall-bladder, liver, pylorus, and duodenum together.

Death in forty-eight hours. Autopsy revealed the adhesions

before mentioned. A medium-sized gallstone was found in a

thickened gall-bladder. Two fistulous tracts were found leading

from the pyloric end of the stomach, one passing into the gall-

bladder, the other stopping short in the adhesions near the base
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of the gall-bladder. A stone, i cm. in diameter, was found.

A fold of mucous membrane separated it from the cavity of

the stomach and another from that of the duodenum. It

blocked up the orifice so completely that liquids could not

be forced past it.

Labadie-Lagrave et Madelaine, 1898. ''Complications de la

lithiase biliare, " Rev. gen. de din. et de therap., Paris, xii,

401-407.

Patient, a woman, aged seventy-two years, had suffered for

years from digestive disturbances, attended with severe vomiting

and periods of absolute constipation. On admission to hospital,

on October 10, 1896, she was very cachectic and showed signs

of a dilated stomach. On November 8 signs of obstruction

appeared; vomiting was frequent and biHous in character. The

stools were small and fetid. She died comatose on November

14. Autopsy revealed strong old adhesions between the liver,

gall-bladder, duodenum, and colon. On opening the duodenum

a large bimucous fistula was found between it and the gall-

bladder, in which a large calculus lay, which projected 3 cm.

into the intestines. Above the fistula the gut was narrowed

by cicatricial contraction, and immediately above this the first

part of the duodenum was dilated. Stone and cicatrix probably

reduced the lumen by four-fifths.

Fleischauer, C, 1899. ''Ueber einen seltenen Fall von

Pylorusstenose, " Deutsch. med. Woch., xxv, s. 273.

Patient, a woman, aged thirty-seven years, had suffered from

intermittent gastric pain and vomiting for about a year. Emacia-

tion was marked. Toward the last the symptoms became

almost constant, and signs of ileus made their appearance.

A tumor could be felt at the pyloric end of the stomach, and

the stomach was dilated. The diagnosis was pyloric stenosis,

probably due to malignancy. Operation revealed conglomerate

adhesions, uniting liver, gall-bladder, colon, pylorus, and duode-

num. The gall-bladder was opened and forty-five stones were

removed. While an attempt was being made with forceps to

reach and dislodge a large stone deeply impacted it crumbled
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and the pieces fell into the stomach. The stone was as large

as a pigeon's egg, and had been impacted transversely in the

pyloric orifice, which it had obstructed completely. The pylorus

was extirpated and the patient recovered.

Pilcher, Lewis Stephen, 1902. '' Intestinal Obstruction due

to Gallstones," Med. News, New York, February 28, Ixxx,

256-258.

Reports a case occurring in a woman, aged sixty years, who
suffered from acute intestinal obstruction, due to a gallstone

impacted at the jejunoduodenal junction. Operation: Incision

and removal of the stone; recovery.

Fiedler, A., 1880. ''Ueber Gallensteine, " Wien. med. BlaL,

iii, ss. 1229, 1232, etc.

Female, aged sixty-six years, suffered from chills and epigas-

tric pain for a year. Stomach suddenly became distended,

and constant vomiting of dark, bitter, bloody material followed.

Collapse. Improved for eight days and then suffered from a

relapse. Vomiting frequent and copious. A hard tumor was

felt in pyloric region. The next day the tumor had disappeared

and the symptoms passed away. Finally a stone weighing

12 grams was passed per anum. He assumes that the stone had

occluded the upper part of the duodenum and was passed

spontaneously.

Schuele, A., 1894. '^Ueber einen Fall von duodenal Stenose

durch einen Gallenstein, " Berl. klin. Woch., November 5,

xxxi, ss. 1015, 1017.

A female, aged thirty-five years, showed gastroptosis, dilated

stomach, and motor insufficiency. Sudden collapse occurred,

with severe epigastric pain, leading to a suspicion of per-

foration of a gastric ulcer. No peritonitis developed, but

stomach became markedly distended with bile. Meteorism and

peristalsis of small intestines were absent, no constipation, no

ileus. The symptoms were relieved in a few days, spontaneously,

and she finally passed per anum a gallstone 2.7 cm. by 9 cm. in

circumference, which weighed 4.5 grams. He thinks that the

collapse was due to the perforation of the stone into the duode-
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num and that the stone mechanically obstructed that portion

of the intestine for a few days.

Miles, E. J., 1 86 1. ''Report of a Case of Sarcina Ventriculi

with Vomiting of Gallstones, " Lancet, London, January 19,

1861, i, 57-58.

Female, aged fifty-six years. History of bilious headaches,

epigastric pain, and vomiting lasting for four years. Vomited

matter containing sarcinae and torulae. Sudden acute crisis of

epigastric pain and pain over liver and gall-bladder. This was

relieved by vomiting a large gallstone, yV by yV of an inch.

Great improvement followed in two weeks by another attack,

which was also relieved by vomiting another stone of similar

size.

2. Partial obstruction from within the lumen:

Naunyn, B., 1896. A Treatise on Cholelithiasis, translated

by Arch. E. Garrod, London, p. 152.

Mentions that Schreiber had under treatment at Konigs-

berg a woman, aged twenty-nine years, who had suffered for six

months with dilated stomach and symptoms of pyloric stenosis.

MikuHcz operated and removed a gallstone larger than a

thumb-joint from the base of a pyloric ulcer.

Bouveret, J., 1896. ''Stenose du pylore adherent a la vesicule

calculeuse," Rev. de Med., Paris, Janvier 10, xvi, 1-16.

Male, aged sixty-four years. For nine years he had severe

gastric crises, which ceased after expelKng a gallstone per anum.

Became emaciated and showed marked gastrectasia. Operation

by Poncet revealed adhesions around gall-bladder, pylorus, and

duodenum. Stomach was incised to explore a small nodular

tumor in pylorus, which turned out to be a large gallstone lying

partly in the pylorus and partly in a fistula leading from the gut

to the gall-bladder. Stone was removed. The patient died from

internal hemorrhage on the third day after operation.

Graham, J. E., 1897. ''The Symptoms and Diagnosis of

Cholehthiasis, " British Med. Jour., London, October 30, 1897,

ii, 1240.

The case, a woman, aged fifty years, showed symptoms of
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gastrectasis and gastric ulcer. Had suffered from many attacks

of biliary colic. Was suddenly taken with severe vomiting,

which continued off and on for three months, when she died.

Autopsy showed a calculus in the ampulla of Vater, which

partially obstructed the flow of bile and diminished the lumen

of the duodenum.

Tupper, Paul Y., 1903. "Complete Obstruction of the First

Portion of the Duodenum Due to Gallstones, " Interstate Med.

Jour., St. Louis, x, 590-596.

Patient, a woman, aged thirty-one years, with a history of

three attacks of epigastric pain and vomiting lasting over a period

of six years. Jaundice followed the last attack. Lately has

suffered frequently from epigastric pain and a feeling of stomach

distention, and has vomited almost regularly from half an hour

to two hours after every meal. Has lost thirty-four pounds in

four months. Operation performed under a diagnosis of malig-

nant stenosis of the pylorus. Conglomerate adhesions were

found binding the gall-bladder, stomach, duodennm, and colon.

The stomach was opened to determine the site of the obstruction.

The pylorus was patent, and the finger, passed into the duodenum,

detected a large mass of faceted gallstones, which were tightly

impacted. Eighteen were removed through the stomach wound
and the rest passed along the duodenum as the impaction was

broken up. The stomach was closed up, and the patient re-

covered. Subsequently the patient suffered from several attacks

of gallstone coHc.

GoUinger, Emil, 1903. '^Ueber Darmverschluss durch Gallen-

steine," Diss. Freiburg, i Br., ss. 38.

Reports a case in the Freiburg clinic operated on by Kraske.

A woman, aged forty-three years, had suffered for two years

from gastric crises evidently connected with the gall-bladder.

Typical signs of gastrectasia made their appearance. A
pyloric tumor was felt and cancer suspected. The tumor was

movable.

On operation the tumor was hard to find. At last it was found

in the first part of the duodenum immediately below the pylorus.
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An incision was made into the gut and a stone with two facets

removed. Recovery complete, with entire disappearance of

all symptoms.

Durfour, Henri, 1901. ^'Enclavament d'un gros calcul bihare

dans le duodenum sans phenomenes d'obstruction, etc.," Bull,

et mem. Soc. anat. de Paris, Ixxvi, 546-549.

A woman, aged fifty years, suffered from fever and diarrhea.

She died of marasmus. Diagnosis of arterial sclerosis and sclero-

tic kidneys. Autopsy showed dilated stomach. The first part

of the duodenum was obstructed by a gallstone, 21 mm. in its

largest circumference and 34 mm. long. It lay in a depression

on the posterior wall. A bimucous fistula was present about

2 cm. from the pyloric ring.

The interesting features of the case are the absence of symp-

toms, such as vomiting, pain, and those of obstruction.

II. Obstruction from without, (a) Complete.

Ollendorf, Kurt, 1906. "Plotzliches Auftreten von Gallen-

steinileus ohne unmittelbare vorhergehende nachweisbare stor-

ungen in den Gallenwegen, " Deutsche, med. Woch., Leipzig u.

Berlin, xxxii, ss. 503-504.

(b) Partial.

Pepper, Wilham, 1857. ''Cases of Diseased Gall-bladder,"

etc., Amer. Jour. Med. Sci., xxxiii, 13-25.

Ogle, J. W., 1868. ''Upon Certain Morbid Conditions of the

Appendages of the Liver," Trans. Path. Soc. London, iii,

177-207.

White, Hale. 1886. "A Case of Gall-bladder Containing

Gallstones Which had a Fistulous Communication with the

Duodenum and set up Inflammatory Thickening of the Pylorus,

Trans. Path. Soc, London, xxxvii, 280-281.

Mader, 1888. "Dilatatio ventricuH in Folge calculoser

Vereiterung der Gallenblase, mit Perforation in der Pylorusring

wodurch Verdickung desselben und scharfe Abknickungenstand,"

Tod. Ber. d. k. k. Krankenanst. Rudolfstiftung in Wien (1887),

s. 330-
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Grundzach, J., 1891. '*Ueber Gallensteine im Magen, Beitrag

zur Aetiolog. in der Magenerweiterung/' Wien. med. Presse,

xxxii, No. 32, ss. 1089-1091.

Hochhaus, Heinrich, 1891. ''Operativer Beitrag Ueber

Magenerweiterung nach duodenalstenosis, " Berl. klin. Woch.,

xxviii, No. 22, s. 551.

Villard, 1896. '^ Calcul du choledoque; obstruction duodenale

par adherences peritoneales, " Lyon Med., Ixxxii, 527-529.

Wegele, Carl, 1898. ''Zur diagnose der durch cholelithiasis

bedingten Duodenalstenose, " Milnch. med. Woch., April 19,

xlv, ss. 481-482.

Fleiner, Wilhelm, 1900. ''Ueber Gallenblasensentziindung

und davon abhangige Magendarmstorungen, " Munch, med.

Woch., xlvii, ss. 1 291-1297.



SURGERY OF THE THYMUS GLAND

By CHARLES H. MAYO, M.D.
ROCHESTER, MINNESOTA.

A PROBLEM of fundamental importance in the science of

medicine, and one, the solution of which would radically change

some present indefinite symptomatology, aimlessly directed

therapeutics and erroneous records of mortality, is that of the

so-termed internal secretions.

Because of this problem's importance in the advancement of

medical knowledge, any contribution to the subject, even if it

serve no other purpose than to help stimulate a more general

practical interest in the question, has a reason for its existence.

In reviewing the rather extensive work which has already

been done, we find that attention has been focused mainly

upon the following structures: the hypophysis, thyroid, para-

thyroids, thymus, pancreas, adrenals, testes, ovaries, the lymph-

atic and the chromaffin system. Whereas the results of inves-

tigations prove these to be very important factors in the complex

processes, yet evidence indicates and it seems plausible to assume

that still other structures of the body are to be considered in

this relation. The reported increase of adrenalin in the blood

in association with the hepatic affections (Kostlivy), experi-

mental observations on the prostate (Frisch) and the like, are

significant in this regard.

In analyzing the results of experimental, clinical, histological,

and pathological investigations which the literature presents,

one cannot but be impressed by the frequent lack of uniformity.

For some experimenters to have observed practically negligible
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ill effects from extirpation of one of these organs, while others

noted a train of serious disturbances resulting in death, seems

to indicate errors somewhere in the fundamental principles of

experimentation. Likewise in the interpretation of the normal

in these structures, we see a diversity of views, traceable to a

neglect of essential considerations, such as the exclusion of

pathological effects. Hart has pointed out this source of error

in the estimation of the thymus, which he maintains is com-

monly affected by the ordinary diseases of childhood. Disturb-

ances, and even death, have been positively ascribed to organs

whose changes might be only compensatory or vicarious, result-

ing from a correlationship with the true causative factor.

It is obvious, that for accuracy and uniformity of experi-

mental results, parallehsm of all the essential factors concerned

is a sine qua non. As is commonly appreciated, this parallelism

includes animal species, litter period in the functional life of

the organs investigated, functional status of the correlated

structures, general conditions, etc. Whereas, a parallelism of

some of these factors is more or less readily attainable, yet

it must be admitted that there are others, the determination

of which is, at present, fraught with seemingly insurmountable

difficulties.

However, despite their evident indefiniteness, the many
observations have emphasized one important fact, namely,

that in our investigations of these structures their correlation-

ship in physiological function and pathological disturbances

must be constantly before the mind.

The association of thymic changes with pathological condi-

tions has long been noted. As early as 16 14 Plaster discussed

the so-called ''thymic death," and reported cases. Since Plas-

ter's time numerous contributions to the subject of the thymus

have been made. Of the older works on the subject that of

Friedleben (1858)
—

''The Physiology of the Thymus Gland

in Health and Disease from the Standpoint of Experimental

Investigation and Clinical Experience"—is one of the most

comprehensive. A valuable and exhaustive contribution in

Am Surg 34
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recent times is that of Hammer (1909), ''Fifty Years of Thymus
Investigation." In this ''critical review of the normal mor-

FiG. I.—Intrathoracic goitre. Confirmed at operation. Case No. A62264,

x-ray No. 14125.

phology," besides discussing the various morphological elements

in the thymi of different species of animal, including man,
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Hammer presents a quite complete bibliography of the subject

up to the time of writing. This work seems to be viewed as

Fig. 2.—Enlarged thymus. Coniirmcd ax ocration. Case No. A568Q7.

ac-ray No. 12820.
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authoritative and Hammer is freely quoted by most writers

on the subject. Although agreeing with Hamm.er in the

main, Hart, basing his convictions on the examination of 300

cases, beHeves that the former has not duly appreciated the

thymic changes resulting from the diseases of childhood.

Ductus "ttvy nrvo

pKo.i-yngeus

ra.th.yreoide«..

Thyreoide* la.-ter<a.ris

Thy reoideo. media.U»

Fig. 3.—The anlages of the thymus and thyroid of a human embryo,

18.5 mm. View from behind. (After Kollmann.)

It is impossible to review much of the enormous amount of

Hterature which has been pubhshed within the last 300 years

upon the thymus and not feel that our knowledge of its function

is indeed very limited. At the same time we are impressed in

a vague manner with the fact that the gland is very useful, and

that it apparently works in harmony with the other ductless



mayo: surgery of the thymus gland 533

glands of the body. Nevertheless, much of the importance

attributed to it surgically must be erroneous.

There is a wide divergence of opinion as to the normal size

and weight of the thymus. A persistent thymus throughout

Fig. 4.—Development of thymus ani thyroid (from KoUmann's Atlas).

a, thymopharyngeal duct; b, thyropharyngeal duct; c, esophagus; d, trachea:

e. parathymus; /, parathyroid; g, lateral thyroid; h, medial thyroid; /,

thymus; j, thymus.

life is a common condition. It is claimed by some authors

that the surgeon should ascertain the size of this gland in all

cases before operating for goitre, and if it be persistent, the

operation should not be performed. It is also claimed that an

enlarged thymus may be found in all postoperative fatal cases
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of Graves' disease and, consequently, the gland is always enlarged

in this condition. In some of our patients who died from Graves'

disease both with and without operation the size of the thymus

certainly was not a factor in causing death, since, while presistent

in many cases, it was reduced to a vestige in others. It certainly

is difficult to differentiate between an enlarged thymus and some

substernal goitres.

In only one of our cases in which death followed operation

for goitre did the thymus appear to be the cause of death. This

followed an operation for exophthalmic goitre on a patient,

aged forty-eight years, in whom there was much tracheal

stenosis, which was very pronounced during operation, and for

which tracheotomy was indicated. Death occurred one hour

after operation. At autopsy the thymus was observed embracing

the bifurcation of the trachea, and proved to weigh 56 grams.

The ordinary tracheal tube was too short to be effective.

It is probable that the thymus is enlarged more frequently

with goitre than with any other condition, yet in the routine

work of operating on goitre there seems to be an exceedingly

small number of cases in which the persisting thymus presents

difficulties. In patients with the thymus so enlarged that the

condition can be diagnosticated, the effects of operation itself

are very rarely fatal, death usually resulting from sepsis or

other complications.

It seems probable that some of the reports attributing to

''status lymphaticus" the cause of sudden deaths, especially

jn children, either during or following operation, have been

written with a view of distracting attention from the anes-

thetic as a factor. Many such instances occur at an age when

the thymus should be large normally. In some of the deaths

ascribed to "status lymphaticus," in which no great enlarge-

ment of the gland was evident at autopsy, it has been taken

for granted that there must have been a temporary sudden con-

gestion of the thymus which served the purpose of causing the

sudden death and that the enlargement naturally disappeared

with this transitory congestion.
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The condition "status lymphaticus, " as a cause of death,

is not to be denied, yet such cases are extremely rare, conse-

quently it is important that for a better knowledge of the

subject, those using the term as applied to sudden death should

give the history in detail, all records of the case, likewise the

findings at autopsy, in order that the profession may obtain

all possible information on this question.

Less than 50 operations have been performed for the removal

of the thymus, most of them because of chronic and recurring

stridor or dyspnea. Olivier reports 42 thymectomies with 23

cures. The author states that the operation s an excellent one,

since it relieved dyspnea in 25 out of 28 cases, the crises of

suffocation in 10 out of 12, and the stridor in 12 out of 16. There

were 15 deaths in the 42 cases, most of which occurred through

sepsis due to the complications of tracheotomy or possibly

from difficulties of drainage. Since such complications may
occur it is recommended that the operation of thymectomy,

which is not difficult, be made before resorting to prolonged

treatment by medication or x-ray.

OPERATION

Technique.—A curved transverse incision, which includes skin

and platysma, is made low in the neck. The inner borders

of the attachments of the sternomastoid muscles are incised;

the sternohyoids are cut across. If the thymus be enlarged, it

is seen as a pinkish gland projecting into the neck from behind

the sternum, at least during respiration. The gland may now

be caught gently with clamps and drawn upon until the lingers

can be used for direct traction. The vessels are not large, the

fascia which encloses the gland is loose, and there is but little

difficulty in clamping and ligating as one lobe is removed. If

it be deemed necessary, the second lobe can be elevated and a

portion of it removed. In the case operated on in our clinic

only one lobe was removed. The relief was immediate and yet

there were occasional symptoms of pressure for a number of
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days. The cure is complete. A drain should not be used unless

indications for drainage are urgent. In case it be advisable, a

folded strip of rubber tissue should suffice for the few hours

during which the procedure may be necessary.

Case (A56897).—O. T., male, aged eleven months. Exami-

nation March 8, 191 1. Patient has had difficult respiration from

birth, as though from obstruction in the windpipe. He turns

blue at times and convulsions have occurred several times. Vom-
iting is frequent. He is unable to sit up, is easier in certain posi-

tions with head thrown back. Attacks of coughing with blueness

less frequent than formerly. Area of dulness was found over the

upper part of sternum extending about i| inches to the right

and I inch to the left, from the first rib above to the third rib.

Dulness seemed higher on throwing head back—at least a slight

change in lowest border X-ray shadow corresponds to dulness.

Diagnosis: enlarged thymus. Operation at St. Mary's Hospital,

August 31, 191 1. Extirpation of right lobe of the thymus.

Gradual improvement followed. March 7, 191 2, reports from

the patient show that he is developing into a fat, normal child

and is learning to walk.
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ISOLATED FRACTURE OF THE RIGHT TRANSVERSE
PROCESSES OF THE FIRST AND SECOND

LUMBAR VERTEBRA; OPERATION

By otto KILIANI, M.D.
. NEW YORK

Up to five years ago isolated fracture of the transverse pro-

cesses was considered to be a condition of extreme rarity,

although at this period the art and science of jc-ray photography

were well developed. The only assignable reason for this is that

the surgeons did not frequently enough suspect the possibility

of such an injury, and, consequently, did not have taken x-ray

pictures where the existence of such a fracture could not possibly

be overlooked. Ever since the attention of the surgeon has

been called to these fractures, only fifteen cases have so far

been reported in literature. I therefore take the liberty of

reporting one case which I have seen during my service at

the German Hospital, which exhibits a few points of interest,

especially as regards its etiology.

The following data I take from the chart of the German

Hospital, omitting all unnecessary details.

The patient, aged thirty-three years, driver by occupation,

married, was admitted to the German Hospital on September

26, 1911.

Chief complaint, severe, sharp, stabbing pain in right kidney

region, radiating across back to opposite side; also up to left

shoulder; pain in the abdomen; constant aching between

paroxysms.

Present Condition. Patient volunteered the information that

in March, 191 1, he fell a few feet, landing on the small of back.

Did not experience any pain or inconvenience at the time.
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Three weeks ago (that is, five months after the alleged injury)

experienced aching pain across the back, thought to be rheuma-

tism. Two days ago pains became extremely severe, especially

on the right side; vomited several times. No blood in urine,

no gravel, no pain or frequency of urination; had three bad

attacks in last three days; pain would double him up.

General. Sleeps poorly; appetite and digestion good; vomit-

ing on several occasions in relation to attacks of pain. No loss

in weight.

Status PrcBsens. Generally well-developed, well-nourished

adult, male, white. No jaundice or glandular enlargement.

Abdomen. Slightly tense, no general rigidity, no masses felt.

Tenderness in right iliac and lumbar region. Some slight

rigidity on right side; no tenderness over gall-bladder or urinary

bladder. Liver, spleen, kidneys not felt, not enlarged.

There is a point of tenderness in the right side, behind, about

one and a half to two inches from the median line, somewhat

above the level of the crest of the ilium. If the examining hand

is pressed toward the lumbar region from the front, the same

tenderness is elicited.

In coming down on his heels forcibly, patient experiences

a severe pain which goes all through him from this point. Bend-

ing forward is not limited or painful, but in coming to the erect

position there is a severe catching pain. Movement to side not

limited; rotation of spine not limited or painful. Backward

motions of spine are slightly limited and painful.

October 3. Cystoscopy negative.

October 13. X-ray shows fracture of right transverse process

of first and second lumbar vertebrae.

Operation. October 30; excision of right transverse process

of first and second lumbar vertebrae. No bony union of fractures;

the fragments are loose and can easily be moved. Suture.

November 12. Primary union, pain absolutely gone; dis-

charged cured.

In commenting upon this case, one has to consider, first, the

etiology. There can be no doubt that the fall which the patient
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cites as the cause of his injury, has no connection whatsoever

with the fracture, and is probably the result of the desire to

connect this injury and the pain experienced, with his work, in

order to make his employers responsible. (The man is a driver

for the Park Department.) He did not know, apparently,

that his work was much more responsible for his injury if the

fracture was produced by indirect force. The patient in his

work has constantly to lift heavy articles, like ash-cans, tree-

From an x-ray photograph taken before operation.

trunks, and other things into his cart, and it is practically

certain that his injury was only three weeks old when he expe-

rienced the aching pain across the back. It is remarkable that

if this fracture had been produced by the overstraining of the

psoas muscle and quadratus lumborum the patient did not

experience a sharp pain at the moment of the injury. It is

also interesting to note that, apparently, the hemorrhage from

the fracture and probably the tear of the muscle had been
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strong enough to form a hematoma which produced peritoneal

irritation, and thus vomiting.

In the rather cloudy etiology and the hazy information

gained from the patient, it was quite natural that my first

thought should be of a kidney lesion; eventually stone. But
since cystoscopy and repeated examinations of the urine failed

to reveal anything pathologically, the probabihty of an isolated

fracture of the transverse process was taken into consideration^

and this the more, as the hterature on this subject, pubHshed

in Bruns' Beitrage, 1908-1909, was very well known to me.

We, therefore, had an a:-ray picture made, with the expectation

of finding the proof of our assumed diagnosis.

The indication for operation was obtained by the severe pain

experienced and the, at least alleged, inabiUty to work. With
the removal of the two fragments, the pain at once subsided^

and with it the disabihty.

Although, unfortunately, the etiology of this case is not

clearer than that probably the man sprained his back by lifting

a heavy weight into his wagon, I agree with Hoffmann's opinion,

that these fractures, if isolated, are probably always the result

of indirect injury; that is, the fracture is produced by a

tear exerted by the psoas major and minor and the quadratus

lumborum.

There can be no question that these fractures are much more

frequent than has heretofore been assumed to be the case,

and that with the help of x-yslj photographs they will be easily

recognized, if only the possibility of such an injury is taken

into consideration by the surgeon. The correct recognition

of these cases is very important, because the operative therapy

is extremely simple, with an absolute guarantee of success,

while, otherwise, in these cases, especially if the fracture does

not unite, these patients become more or less chronic invalids

from sprained back, lumbago, and so on.



PERSONAL EXPERIENCES IN TUBERCULOSIS OF
THE BLADDER, URETER, AND KIDNEY

By ARCHIBALD MacLAREN. M.D.
SAINT PAUL, MINNESOTA.

I HAVE always been under the impression that tuberculosis

of the kidney, ureter, and bladder was a rare occurrence, and

that the number of such infections was small. When very

recently I found that I had six such cases under observation at

the same time, I came to the conclusion that it was more than a

coincidence. As I look back at my early surgical experience,

I realize that many of these cases have been missed. They

come to the physician, not for disease of the kidneys or for

pain in the back, bloating, or other such symptoms usually

ascribed to the kidneys, but on account of persistent bladder

distress, frequent and painful urination. Almost without

exception this is the first, as it is the most important, danger

signal in this class of cases. Occasionally these people will

have passed small quantities of blood in the urine; usually the

blood will be small in amount, but there may be times when
there will be enough blood passed to make one think of bladder

tumor or kidney stone. As Newman says, "Hematuria is

almost as certain a sign of tubercular kidney as hemoptosis is

of pulmonary phthisis." The plan we have all been accustomed

to follow in these cases has been to make a diagnosis of cystitis,

give some prescription which would correct the overacidity or

alkalinity of the urine, and usually to give urotropin in an em-

pirical way; later when the patient did not improve, we have used

some form of bladder irrigation, changing the solution or its
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strength, vainly trying to find something which would help these

people. Washing out the excess of pus from the bladder com-

bined with the ''faith cure " would make these people believe for a

time that they were better. But Braasch is undoubtedly correct

when he says that "no one is justified today in treating locally

a case of bladder irritability until all means have been exhausted

to exclude the existence of renal tuberculosis." When tuber-

culosis of the bladder is proved we may then safely conclude

that over 90 per cent, of such cases are secondary to some form

of inflammation in one kidney if in the early stages of the disease,

or in both kidneys if seen late in the progress of renal tuber-

culosis. Primary bladder tuberculosis is extremely rare, accord-

ing to Kummell, of Hamburg, who is one of the best authorities

on the subject. Infection of the bladder from a primary

tuberculosis of the testicle, where the infection has ascended

along the vas deferens to the seminal vesicle and then to the

prostate, is extremely rare.

Kumm.ell also states that when in such a state the bladder is

involved, it usually means that there is a separate focus in one

kidney, quite separate from the genito-urinary tuberculosis.

I have been very much interested of late in looking up the

subject of renal tuberculosis from the medical side, for the

reason that I have recently heard that the best internal medical

men of the country did not believe that tubercular nephritis

was often surgical, but should be usually treated with tuber-

culin and the fresh-air cure, consequently I turned to the

standard authorities on internal medicines.

I find that Osier in his last edition turns the discussion of

this subject over to J. Tilden Brown, the genito-urinary surgeon

at the Presbyterian Hospital, New York. The same is true

of Allbutt and Rolleston's System of Medicine of 19 10. Here

Sir Henry Morris, the English surgeon, is the one who wrote

upon tubercular nephritis; consequently both these authorities

agree with the modern surgical teaching. But the most sur-

prising to me were the conclusions of Wagener, of Leipsic, given

by my colleague, Dr. Chas. L. Greene. He says that the
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spontaneous healing of a badly infected tubercular kidney was

very rare and that tuberculin has only exceptionally brought

about healing. He not only advises removal of a badly diseased

kidney, but also says that he has found that other tubercular

foci have been healed after nephrectomy, the other kidney,

of course, being healthy. As he says, tubercular apices of

lungs, tuberculosis of bones and joints, tuberculosis of testicle

and seminal vesicles have healed, and such complications are

in no way contraindications to the operation.

So I find that my informant was not correct, and that the

best internal medical men take the same position that the sur-

geons do. Now when are these cases medical and not surgical?

The very early cases of tubercular nephritis in children, when

properly taken care of, do recover, as for instance in Case I

reported in this paper.

In cases where both kidneys are badly infected or when only

one kidney exists, the other having been destroyed by the

disease, also after nephrectomy, these patients should always be

instructed to keep under medical observation, and especially when

the cystitis does not clear up. We all know that Kroeneline is

correct when he says, '' Removal of a tubercular kidney does

not always cure the tubercular cystitis."

This is the class of cases in which tuberculin combined with

nitrate of silver injections from i to 2000 up to i to icx)o should

be used. I have seen some very satisfactory results lately by the

use of this combination.

The diagnosis of tubercular nephritis is made by finding

tubercle bacilli in the urine. As Armstrong, of Montreal, says,

we must have pus as well as tubercle baciUi in acid urine, because

occasionally in pulmonary tuberculosis tubercle bacilli without

pus may be found, while at autopsy no disease of the kidney

exists to explain its presence. It is often difficult or even

impossible to find tubercle bacilli in a single small specimen

of urine, but if all the urine passed in twenty-four hours is first

sedimented and then stained, tubercle bacilli can usually be

found if present, and, on the other hand, if this is done and no
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tubercle bacilli are found, we can rule out tubercular nephritis

with almost absolute certainty. Tubercle bacilli are very much
more apt to be found in the urine either with or just after the

passage of blood, according to Tilden Brown, or in the urine

containing thick purulent particles, according to Newman.
The teaching of a couple of years ago that tubercular nephritis

could be diagnosticated with certainty from the gross appearance

of the ureter openings as seen through the cystoscope is now
disproved. When the ureteral orifice is ulcerated, showing

miliary tubercles on its edges, or assumes the golf-hole appear-

ance, we can usually presume that this is a markedly diseased

kidney. But occasionally the ulceration is not about the ureter

and may even be on the opposite side of the bladder, so that

the only sure and safe method is to catheterize both ureters,

which although sometimes difficult is usually possible, and then

stain the sediment from both specimens.

In regard to the catheterization of the ureters, the bladder

is occasionally so ulcerated and inflamed that the ureteral open-

ings cannot be seen at all. In such a case recently at the

University Hospital (Case VII of the hst) my assistant. Dr.

Strackhaur, had to make several injections of i to looo nitrate

of silver solution. At the end of two weeks the bladder inflam-

mation had sufficiently subsided to allow catheterization of the

ureters. Such a preliminary course of treatment seems to assure

a quicker cure of the cystitis after operation. The hypodermic

injection of methylene blue which Dr. Strackhaur used on this

case, noting through the cystoscope the length of time which

it took to be excreted (five minutes in a healthy kidney, ten to

fifteen in a diseased one) , and the stream not being a bright blue

but more muddy in character, proved to be a marked help in

deciding the point of function by this diseased kidney.

Kummell makes a strong plea for the examination of the

freezing point of blood in these cases. The normal freezing

point is 0.56 to 0.57. If the freezing point is 0.6, nephrectomy

ought not to be done; but instead we should open and explore

the kidney, letting out the pus and removing the worst of the
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disease. Then tampon the divided kidney with gauze. After

a few days the other or better of the two kidneys may improve

enough to take up the bulk of the work. We will usually find

that the freezing point of blood has come back to normal, and

then it will be safe to remove the diseased or divided kidney.

Nature occasionally cures one of these badly diseased kidneys

by stricturing its ureter and shutting it up within itself, auto-

nephrectomy as it has been called. These patients are seldom

well. They are more or less uncomfortable, having indefinite

abdominal pains and occasionally some bladder distress, from

a slight leakage, no doubt, from the partially closed ureter.

Several years ago before we were able to use the male cysto-

scope, a physician friend of mine brought me his brother, who
was supposed to be suffering from left kidney stone. We had

no male cystoscope nor x-ray machine capable of taking a

kidney stone picture: as he had suffered from several marked

attacks of left kidney colic, associated with the passage of blood

with the urine, the abdomen was opened for the purpose of

determining the presence of the right kidney. This seemed to

be of normal size and consistency. The left kidney was opened;

a good-sized tubercular abscess filled the upper pole, with a

smaller abscess in the lower pole. There were also several

cheesy masses ready to break down and many miliary tubercles

scattered all through the organ. A resection did not seem

advisable, so the left kidney .was removed. This man lived

ten days, only passing ten ounces of watery, pussy, thin fluid in

all of that time, and the autopsy showed that the right kidney

was a solid cheesy mass, with practically no kidney tissue left.

Fig. I shows the photograph of both kidneys.

The kidneys, pelvis, and ureters are often found very much
diseased, the ureter being sometimes as thick as the index

finger from tubercular induration. It has been my custom for

several years to remove the ureter down to the pelvic brim,

according to the advice of Howard Kelly. In a recent case

at the University Hospital (Case VII) there was a slow chronic

abscess which persisted about the stump of the ureter and
Am Surg 35
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eventually wore the poor woman out, over two months after

her nephrectomy and long after the wicked tubercular cystitis

had disappeared. Since this experience I have adopted Mayo's

Fig. I.—The upper specimen is of the left kidney showing cavities of

tubercular abscesses opening into the pelvis. The lower specimen is of the

diseased kidney removed at postmortem. Most of the cheesy masses have

been removed, but there was no normal kidney substance left.
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plan of injecting the stump of the ureter with 20 drops of pure

carboHc acid, ligating and dropping the ureter into the wound.

In regard to the operation itself, we have found that Mayo's

incision, especially for the left kidney, helped very much in

exposing the high lying kidney and its pedicle, and that the

curved kidney clamps of Stiles help to prevent the slipping of

the pedicle, with the startling and tremendous hemorrhage which

sometimes occurs. If the ligature should slip or the clamp not

hold the renal artery, the hand is the best tampon^ One can

feel the pulsating artery very distinctly, and with the finger,

if necessary, by the sense of feeling alone can seize the artery

with forceps and then easily Hgate it with heavy catgut. The

renal vein should be separated from the artery and ligated

by itself. The ureter should never be ligated in a mass with

the vessels, as this predisposes to secondary hemorrhage.

Case I.—A boy of ten years came to my service at the Uni-

versity Hospital last March with frequent and painful urination,

having to urinate every fifteen minutes. This symptom was

first noted last September. He was put. to bed for two months;

became worse as soon as he commenced to be about again; soon

had pain at the end of urination and nocturnal incontinence.

Two weeks before coming to the hospital, first noticed blood

in the urine.

Pathology.—Examimition of the urine showed a large number

of tubercle baciUi. Cystoscopic examination, by Drs. Strack-

hauer and Ritchie, showed marked ulceration about both ureteral

openings with discharge of turbid urine from both ureters. The

catheterized specimens showed abundant albumin, pus, and

tubercle bacilli; occasional red blood cells; no casts. Hemo-
globin was 75 per cent.; leukocytes, 7300; differential count: 50

per cent, lymphocytes; 38.4 polymorphonuclears; 6.8 per cent,

large morphonuclears. Temperature occasionally ran 99.2° F.

in the afternoons and pulse occasionally to 120. This boy

did not look tubercular, but was of good color and robust in

appearance.

No operation was done, but he was turned over to the medical
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service and is markedly improved in every way, although he

still has some bladder disturbance. The tubercle bacilli in

his urine have markedly decreased.

Case II.—(To prove how perfectly these people may recover

after the removal of a badly diseased kidney.) (Surgical case

No. 1914.) Mrs. W. L., case of Dr. McKay, Bottineau, North

Dakota, aged twenty-seven years; married one year; never preg-

nant; urine thick for two years; pain in back and commenced

to fail two years ago; first noticed lump in left side five weeks

ago; tubercle bacilli found in urine December 7, 1903.

Pathology.—Tuberculosis with destruction of almost entire

left kidney; one ounce of thick, cheesy, offensive pus; cheesy

nodules in parenchyma; no apparent disease of the ureter.

Operation. — Exploratory laparotomy showed a few old

omental adhesions; right kidney normal; uterus and append-

ages normal; nephrectomy; difiicult removal of large kidney,

ruptured during removal.

Result.—Recovered. January 28, 1904, gained 29 pounds.

May 15, 1904, weight 125 pounds. October 20, 1904, pus in

urine, many tubercle bacilli. December 9, 1905, looks well and

feels well; two months pregnant. Baby born safely June 24,

1909. December 29, 1909, mother and baby well. Mother and

child still well.

Case III (Surgical case No. 3576).—Ed. L., case of Dr.

Sherman, Luverne, Minn., aged thirty-five years; hip disease at

twelve years of age ; in bed thirteen months ; abscess and removal

of left testicle five years ago; pain in right kidney and chronic

cystitis for the last four years. Many tubercle bacilh found

in the urine.

Pathology.—Cystoscopic examination made by Dr. H. P.

Ritchie, who found tuberculous bladder about right ureteral

opening; clear urine from left.

Operation.—Nephrectomy difficult, because small kidney highly

placed; rib divided; pedicle slipped, caught with difficulty. For

examination of specimen see Fig. 2. On section large abscesses

throughout entire kidney. The only portion of normal tissue
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is at the upper pole. Largest tubercular abscess opening into

the pelvis in the lower pole.

Result.—Primary wound union. Recovered. Ten days after

operation, wound opened and serous discharge; temperature

and pulse normal. May i6, 191 2, Dr. Sherman, writes that

this man is very much alive and is to all appearance enjoying

very good health; for a long time he has not complained at all,

attending his business every day. Gained twenty pounds in

weight.

Fig. 2.—Cas« ; 1 1

Case IV (Surgical case No. 2921).—Mrs. Gilbert A. W.,'case

of Dr. H. Davis, aged thirty-five years; three children; per-

sistent bladder distress for last six months. Tubercle bacilli in

urine. Cystoscopy of Dr. H. P. Ritchie showed ulcer at left

ureteral opening of bladder; pain in left kidney.

Pathology.—Tubercular nephritis and ureteritis; caseous

masses in the kidney; miliary tubercles all through; very little

normal tissue left; several abscess cavities opening into pelvis

of kidney.
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operation (St. Luke's Hospital, January 2, 1908).—Nephrec-

tomy and removal of eight inches of ureter; two gauze drains,

one down to stump of ureter. Immediate result: no diminution

in amount of urine; bladder distress much improved; slight

wound infection. Two months after operation urine better, up

two or three times in the night; some discharge from the sinus,

two inches deep. April 30, urine normal; sinus three inches deep;

gaining weight.

Second Operation (St. Luke's Hospital, August 8, 1908).—Sinus

still open and discharging pus; gained 25 pounds in weight; no

pain.

Pathology.—Tuberculosis of a stump of ureter; bismuth mix-

ture injections has produced no effect.

Operation.—Curettement; tubercle bacilli, granulation tissue;

cavity two inches deep.

Result.—^August 17, 1908, skin edges still open. Later injec-

tions of bismuth paste, very little result. February 26, 1909,

sinus closed.. Last report. May 13, 1912. Patient perfectly

well; no trouble with bladder or old sinus; has gained 35 pounds

since her operation.

Case V (Surgical case No. 6540).—Mrs. L. M. L, aged forty-

eight years; sick for five years; nervous prostration, and chronic

cystitis; pain in left kidney. Cystoscopic examination by Dr. H.

P. Ritchie. Typical tubercular ulceration about right ureter;

left ureteral opening normal; left ureteral catheterization one

ounce in six minutes, of clear normal urine; no urine from the

right ureter. Tubercular nephritis; kidney completely destroyed;

one cyst containing watery fluid; rest, cheesy masses.

Operation (St. Luke's Hospital, January 5, 19 10) .^Nephrec-

tomy; one week after operation patient much better; bladder

distress and pain in right side gone.

Result.— Recovered. March 10, 191 1, bladder distress re-

turned, and is as bad as ever. Incontinence at night; some

hemorrhages; quinine and sulphate irrigations, alternating with

silver solution, antiseptic and supportive treatment for one

year, with gradual improvement. At present date Dr. Ritchie
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says that she is perfectly well, weight gained and comfortable;

urinalysis reveals some pus and albumin, but no tubercle

bacilli found in present examination.

Case VI (Fig. 3) (Surgical case No. 381 1).—Mrs. A. T., case

of Dr. Daigneau, Austin; aged forty-four years; quite well until

two years ago, following violent exertion, nervous prostration,

with frequent and painful urination; often every fifteen minutes

during the day. Last two months reheved by bladder irrigation.

Fig. 3.—Case VI.

Cystoscopic examination by Dr. Ritchie revealed marked tuber-

cular ulceration about the left ureter; tubercle bacilli from

catheterized specimen.

Pathology.—Left tubercular nephritis, one large abscess at

lower pole, almost broken through the kidney capsule, opening

into pelvis of kidney.

Operation (St. Luke's Hospital, September 26, 191 1).—Neph-

rectomy
; kidney and eight inches of enlarged, thickened ureter

removed; a number of small abscesses in median portion; nodule

and caseated areas scattered throughout.
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Result.—Bladder distress and temperature gone next morning;

returned in two or three days. Recovered. February i, 191 2,

bladder distress marked. Cystoscopy showed inflamed base;

irrigation of i to 1000 nitrate; relieved. May 16, 191 2, Dr.

Daigneau writes that patient is still uncomfortable, but much
better and improving.

Case VII (University Hospital).—Mrs. M. D., aged fifty-six

years; married; father died at seventy-eight of pneumonia;

mother died at thirty-six of '^ quick consumption;" three

brothers and sisters living and well. Had seven children, all

but two being dead. One died of consumption at sixteen; one

of pneumonia at fourteen; one of pleurisy at twenty-seven; two

died in infancy. Patient was admitted to University Hospital

December 11, 191 1, complaining of painful and frequent urina-

tion, pain being most marked at end of urination; foul-smeUing

vaginal discharge between times accompanied by "bearing-

down" pains in pelvis, and some backache.

Menstrual history negative. Menopause four years ago;

childbirths normal; venereal history negative.

Personal history negative except for measles at fourteen,

scarlet fever at ten; some leucorrhea for last four years.

Three years ago patient noticed severe bearing down pains

in lower abdomen, usually preceded by nausea and vomiting.

Previous to this time patient was very well. These attacks

would come at four-to-six-week intervals and last a few hours.

Between attacks patient would be perfectly well, but had to

take to bed during the attack. Patient was seen by a doctor

six weeks after the onset of attacks, who advised the taking of

douches, and this brought some relief.

Three months after the doctor had inserted a pessary, a

profuse foul-smelling pus-like discharge appeared in the vagina,

which lasted one day. After this the discharge would appear at

three- to four-day intervals, succeeded by numbness and a sense

of weight in the pelvis.

Two months ago patient experienced for the first time a severe

lancinating pain in the urethra at the end of micturition. On a
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number of occasions blood or bloody shreds were present in

the urine. This has been getting progressively worse. There

has been an increase in the frequency of urination for the last

two years and now it is on the average of about seven times

during the day and three to four times during the night. The

total quantity of urine passed has not been increased.

The patient is a well-developed and fairly well-nourished

individual. Physical examination is negative excepting for

tenderness over the left kidney and ureter, and over bladder.

Vaginal examination revealed an infiltrated and thickened base

of the bladder, exquisitely tender. Uterus not freely movable;

cervix firm and bled easily on manipulation.

Cystoscopic examination on December 14, by Dr. Strackhauer,

showed the whole base of the bladder involved in an ulcerative

inflammation, covered with pus and fibrin. Areas about the

ureteral openings puffy and edematous, so that openings could

not be made out. The bladder was extremely sensitive. A
second cystoscopic examination on December 26, after several

bladder irrigations with i to 1000 silver nitrate solution, showed

the mucous membrane to be clearer and less deeply congested,

otherwise the findings were the same.

Urine examined at different times showed a moderate amount

of albumin, few granular casts, and an abundance of pus cells.

On December 16, large numbers of tubercle bacilli were found

in the urinary sediment. On January 9, a small shred of bladder

mucous membrane that came away in the cystoscope showed

several groups of tubercle bacilli.

A quantitative urea and nitrogen estimation of twenty-four-

hour specimen revealed a very low (7.96 gm.) urea output.

Blood examination showed 80 per cent, hemoglobin, 4,500,000

red blood cells, and 5400 leukocytes. Temperature ranged

between 97° and 98.6° F., pulse 56 to 80, respiration 16

to 20.

A diagnosis of tuberculosis of the left kidney with a tuber-

cular cystitis was made, and I performed a nephrectomy on

January 16, 191 2. The kidney was found adherent to capsule,
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with miliary tubercles on surface. Thickened ureter as far down
as crest of ilium was removed.

Patient rallied from operation fairly well, but afternoon tem-

perature began to appear, rising from ioi° to io3°F.; morning

temperature 99° to 100° F.

In the early part of March patient began to display signs of

gradual decline. A secondary operation to improve the drainage

was performed on March 19, 191 2, and a drainage tube inserted

down to stump of ureter. Patient began to decline rapidly,

however, and died March 22, 191 2.

The excised kidney showed several nodules about 3 cm. in

diameter, which on section were found to be tubercular

abscesses. A number of small abscesses and pin-head nodules

were present throughout kidney substance. Cortex of kidney

narrow pyramidal; markings indistinct. Pelvis of kidney and

ureter also showed nodules.

Fig. 4.—Case VIII.

Case VIII (Fig. 4). (Surgical Case No. 3920).—E. H., case of

Dr. Hopkins, Cumberland, Wis. ; aged twenty-six years. Middle

of last^July commenced to have pain at end of micturition, with
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a drop or two of bright red blood after each passage of urine.

This continued for two weeks. At present he is very tender

over the left kidney, no discharge of blood for last two months,

but complains of frequent attacks of shooting pain into left

testicle.

Cystoscopic examination by Dr. H. P. Ritchie showed clear

urine from the right ureter, but an intensely inflamed condition

of the left ureteral opening. Many tubercle bacilli were found

in the urine from the left catheter; none from the right.

Pathology.—Tubercular nephritis; three large sized distinct

abscesses in cortex of kidney; few miliary cheesy nodules.

Operation (St. Luke's Hospital, March 29, 191 2).—Mayo
incision, separating lower left rib; nephrectomy; vessels and

upper end of ureters Kgated with double No. 3 catgut.

Result.—Primary wound union. Recovered. April 11, 191 2,

has had mild temperature; no bladder distress; no tubercle

bacilH in urine. Wound opened up after reaching home, but

looked and felt well.

Case IX (Surgical Case No. 3933).—O. G., Buffalo, Minn.,

male, aged thirty-seven years; single; farmer. Family history

negative. Patient admitted to the University Hospital March 19,

191 2, complaining of very frequent urination, with pain at the

end of the act, with occasional presence of blood in the urine.

About a year ago patient noticed some pain in upper left

inguinal region and in a less degree on right side. This pain

was increased by hard work, especially by Hfting. The pain

would often localize itself in left sacro-iliac joint and be very

sharp in character. About three months ago patient was

suddenly seized with a sharp pain in the suprapubic region.

This condition grew progressively worse, up to the present

time, and urination became more frequent. Six weeks ago,

patient noticed that in the early morning urine the first portion

passed would be cloudy, then clear, and the last contained

blood. At times the pain after urination would last for three-

quarters of an hour. General health remained good. Exertion

or stooping over brought on the pain in left lumbar region.
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Patient was a very well-developed and well-nourished indi-

vidual. Physical examination revealed nothing abnormal except

tenderness over the bladder region.

General urine examination showed abundant albumin, no

casts, numbers of leukocytes and red blood cells; a stained sedi-

mentated specimen showed a large number of clumps of tubercle

bacilli.

Cystoscopic examination by Dr. Strackhauer on April i

revealed many small ulcers distributed over the base of the

bladder; right ureteral orifice apparently normal. An ulcer

the size of a hazel-nut present at right of left ureteral orifice,

and many tubercle bacilli in catheterized specimen from the

left kidney; none from the right.

Blood findings were hemoglobin, 85 per cent.; leukocytes,

7300. Differential count gave 34 per cent, lymphocytes; 8.4

per cent, mononuclears; 20 per cent, transitionals; and 55.2

per cent, polymorphonuclears. Temperature, pulse, and respira-

tion normal during stay in hospital.

When prepared for operation it was reported to the attending

surgeon that there was evidence of active tuberculosis in his

left apex. Examination by the medical side confirmed these

findings and they advised against giving a general anesthetic.

A consultation was held by the medical staff, Drs. Moore, Law,

Dennis, Hare, Strackhauer, Ritchie, and myself. It was decided

as the man had no dyspnea or cough, that it would be better

to proceed with the operation, which was performed on April

20, 1912.

Operation.—Removal of the kidney. There was considerable

hemorrhage from the slipping of the clamp. The man stood

the operation well, but had a mild wound infection. He is

still in the hospital, but rapidly improving and quite out of

danger.



SURGICAL PSYCHOSES

By J. EWING MEARS, M.D., LL.D.

PHILADELPHIA

With some misgivings as to the correctness of the title chosen,

I desire to place on record several cases which, in my earlier

surgical experience, came under my treatment. They possessed

interest, possibly, in a neuropathic sense rather more than

from a surgical viewpoint; their treatment, however, belonged

to the surgeon, and for this reason they may be properly classed

as surgical in character. They illustrate also the methods of

treatment employed nearly two score years ago, and as well,

in their varied features, they assisted to build good foundations

on which some of the popular and absorbing creeds of the

modern days have erected their stupendous structures of

fantastic beliefs and practices.

Differ as we may in opinion with the followers of these schools

of belief—real or fancied—and condemn as we must the harmful

influences exerted, not only upon the individual, but upon the

community, by their practice, we are constrained to believe

that the person—male or female, especially the latter—who
seriously lives in the belief that he or she is sick, is to all intents

and purposes sick—mentally sick—and is a legitimate subject

for the most skilful method of treatment in the power of the

most learned and most observant disciple of scientific medicine

to administer. In any case and under all conditions treatment

based upon erroneous diagnosis is disastrous—alike to the patient

and to the practitioner of medicine. To the former the failure

of beneficial results makes them an easy prey to the alluring
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promises of the nostrum venders—professional and lay—who fill

the world with their panaceas, banking in more than one w^ay

upon the credulity of the victim, whose faith once shattered

in the efforts of an honest medical profession refuses to accept

its dogmas or to be placed again under its protecting aegis.

In the summer months of a year now gone two score, I was

asked to see the patient of an eminent physician who was

spending the season abroad. I found the patient to be a young

lady, of some eighteen years, residing in an attractive suburban

home, enjoying all of the luxuries and comforts that the

wealth of her parents could provide. The history given to me
at the time of my visit was to the effect that for a period of

seventeen months she had been confined to her bed suffer-

ing from an abdominal tumor and from a flexed condition of

the left knee-joint, the limb involved being on the same side

as the abdominal swelling. There was no history of pain and

suffering located either in the tumor or in the affected joint.

The tumor when recognized occupied the left ovarian region

and had increased but little, if any, in size since its discovery.

The state of flexion in the knee-joint had come on gradually

and was unaccompanied by any increase in size of the joint

—

it exhibited simply a state of ankylosis—which could not be

influenced by the efforts apparently made by the patient. The

facies of the patient was that indicating a normal state of health

—nutrition did not seem to be impaired. A disturbed nervous

condition had, I was informed, ushered in the state of invalidism,

but the symptoms had largely subsided under the treatment by

bed rest and, possibly, by remedies directed to the condition

present. The respiratory and circulatory systems were in a normal

state, and the functions of all organs were in harmony with the

life of inaction which the patient had led for so long a period of

time. In the quick movements of the body and the manner of

speech there could be detected evidences of a perturbed nervous

condition, which may have been somewhat due to the presence

of a strange medical adviser. An examination of the abdominal

enlargement revealed the presence of a circumscribed swelling
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about the size of an ordinary grape-fruit, firm and immovable

—apparently the overlying abdominal wall was involved in

the mass. Deep inspiration and forced expiration caused the

swelling to move synchronously with the movement of the super-

incumbent muscular walls of the abdomen—the slight effort at

percussion, which the resisting efforts of the patient permitted,

did not elicit any condition of fluctuation. None but the

gentlest manipulation was permitted by the patient, making it

quite impossible by either auscultation or percussion to derive

any very positive information as to the character of the apparent

growth. Examination of the flexed knee-joint showed a state

of flexion at nearly a degree beyond a right angle. Compared

with the joint of the right limb, there was no evidence of

difference in size beyond the condition of asymmetry found so

frequently to exist between the right and left lower extremities

of the anatomically normal individual. There was no pain pro-

duced by pressure. The muscles of the thigh and of the leg

were found under palpation to be tense, firm, and resisting—all

motion in the joint seemed to be impossible by any effort of

the will of the patient. Attempts made by forced extension to

straighten the limb were met by exclamations of suffering and

a still further state of tension in the muscles of the extremity.

FaiKng to obtain satisfactory information from the examina-

tion I was permitted to make with regard to the apparent patho-

logic conditions which were present, I stated to the mother

of the patient, who was present, that it would be necessary

to administer ether to her daughter in order to remove any

resistance on her part, and to facilitate the examination required

to be made to determine the nature of the abdominal growth

and of the flexed knee-joint. To this proposition the patient

strenuously objected. When urged to express her reasons for

the refusal to be placed under the influence of ether she stated

that patients who took ether "talked when they were asleep." In

this attitude of belief she persisted, although informed that all

statements which she might make when in a state of anesthesia

would be held in strict confidence by her mother, and that her
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medical adviser was forbidden by professional ethics from be-

traying any secrets divulged by patients under any conditions.

After some discussion a compromise was effected, the patient

agreeing to take chloroform, under the influence of which she

stated patients "did not talk." The dangers incident to chloro-

form inhalation were fully explained, and were lightly dismissed

by her when considered in connection with the other and greater

dangers of "talking when asleep." On the day following, I

visited the patient and placed her profoundly under the in-

fluence of ether, the medical knowledge of the patient not

extending to such a degree as to render her able to recognize

any difference in the character of the anesthetic agents. Fully

satisfied that she would not talk while asleep under the influence

of chloroform, she did not talk, and no important secrets were

divulged while in a state of anesthesia under the influence of

ether. When completely anesthetized the abdomen was exposed,

and on inspection the swelling was found to have disappeared.

The most careful examination failed to discover any abnormal

condition. The abdominal walls were flaccid, and deep palpation

could be made without showing the presence of any disease of

the ovary, or of associated organs. Under the relaxing influence

of the anesthetic agent the Kmb had resumed spontaneously

a straight position. By manipulation of gentlest kind it could

be flexed and extended to the fullest extent. No grating sound

was evoked by movements, and in all respects the joint was

found to be normal.

Waiting until full consciousness of the patient was accom-

plished, I observed that the condition of abdominal swelling

and flexure of the knee-joint returned with a somewhat abrupt

effort on her part, and with a facial expression indicating that

some disclosures had been unwillingly made. Two days later

I visited the patient and informed her that the examination

which had been made gave undoubted evidence that the con-

ditions from which she was suffering were amenable to treat-

ment, without the need of any surgical procedures, which I was

informed had been advised by a prominent gynecologist and
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surgeon who had been called into consultation, and who had

made an examination without the aid of an anesthetic. In

accomplishing her restoration to normal health I stated that

it was absolutely necessary I should have her confidence and

active cooperation, to which proposition, after a gentle suggestion

that it might prove a shock and, possibly, a grief to her family

to learn the exact nature of her ailments, she gave acquies-

cence, with the saving remark, that she would regard the

divulgence of the character of her illness as, in a way, a flagrant

violation of professional confidence on the part of the medical

adviser. To this statement I cordially assented, and began treat-

ment with the administration of a mild tonic, massage over the

abdominal swelling and of the knee-joint, with movements of

flexion and extension practised daily to revivify, as it were, the

muscular structures of the limb, and restore the normal function.

In a few days the patient was able to leave her bed and was

carried to the porch where she sat in an easy chair with the

affected limb in an elevated position on a rest, thus testifying

to the fact that it was the subject of a disordered condition.

Later locomotion was aided by crutches, the employment

of these agents being regarded as necessary to assist the bodily

movements and to avoid a too rapid return to normal methods,

which might excite the suspicions of observant friends who
should be disposed to regard the quick convalescence as savor-

ing of things miraculous. In due time came carriage drives over

the beautiful country roads, with restful days in the open air in

shady groves, and a gradual return to participation in social

enjoyments.

With the end of the summer season the patient returned with

her family to the city home, in all respects in normal health. On
the return of the family physician, from his sojourn abroad,

she greeted him in the reception salon instead of in her boudoir,

where he expected to find her, still a subject of grave sur-

gical affections which might demand operative interference in

the near future. CaUing on me promptly for an explanation

of the methods employed in accompHshing results which had
Am Surg 36
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apparently baffled his endeavors for so long a time, I handed

him from my library shelves a monograph entitled "Phantom
Tumors," contributed to medical Hterature by a distinguished

medical author. "Hysterical joints" might well have been

discussed in the same pages—conditions which, even at that

period of modern surgical practice, had claimed attention and

study.

The second case, illustrating results which may be designated

as following methods of practice popular in the day of which we
write, I shall describe briefly and without detail. A woman,

unmarried, approaching forty years of age, came to me from one

of the interior cities of the State, for surgical advice and operative

interference. With the utmost sincerity and candor she informed

me that she had been subjected to several surgical operations

which, as she bluntly stated, had removed all of the organs of

generation, clearing out the cavity in which they were con-

tained, and leaving nothing behind but the "stumps," as she

expressed it. With the information she had given I informed

her that nothing more could be done by any surgical operation,

and advised her to return home. She then stated that she

desired me to remove the "stumps," which gave her pain, and

which she was determined to have removed. If I would not

perform the operation, she asserted vehemently, she would con-

sult an advertising surgeon whom she knew, who would do it.

Feeling that I might help this deluded person, the subject

of many surgical procedures according to her statement, I sent

her to the hospital to be admitted into the surgical ward under

my care, instructing the interne to make a careful record of

her case, to observe her condition from day to day, to keep her

rigidly in bed, and to treat her as a gravely sick patient. On
inspection a cicatrix in the abdominal wall was found, and

digital examination disclosed the fact that the neck of the uterus

had been the site of operation. No definite information could

be obtained by palpation as to the condition of other organs

belonging to the generative system. Her mental condition

was apparently normal, and physically she gave evidence of
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being in good health. She was resolute in her determination

to have the "stumps" removed. Keeping her under observation

for a week's time, in which I studied the conditions present in

her case, I decided to influence her perturbed mental state,

if possible, by performing a quasi operation, very simple in

character, but deemed to be sufficient to accomplish the purpose.

To accomplish this the patient was placed upon the operating

table, an anesthetic administered, and a simple scratch was

made with the scalpel over the site of the cicatrix in the abdom-

inal walls. Dressings of an elaborate character were applied,

the patient returned to bed, and care taken by the attention

given to impress her profoundly with the important nature

of the operation which had been performed, and the necessity

of great care in conducting her recovery. No permission was

asked to inspect the stumps which she had so earnestly desired

to have removed. She expressed herself as greatly relieved,

and at the expiration of two weeks returned home to all intents

and purposes cured.

I believe the method of treatment employed in this case

was not only legitimate, but in every respect justifiable. While

we cannot sit in judgment on the necessity for operative inter-

ference in her case to relieve conditions, the character of which

we know not, we can certainly say that she became the subject

of mental perversions which would have jeopardized her life,

possibly, by placing her in the hands of the advertising surgeon,

or sent her into the fold of the faith-healers as an unhelped sub-

ject of scientific medicine, to swell the growing army of believers

enlisted as recruits from those hostile to its progress.

The third case was not under my immediate care. Asked to

assist by the surgeon to whom the patient came for ad\dce,

I was placed in general charge, and had an opportunity to

study the case, which presented such interesting features as to

warrant record. The patient, a woman, between forty and fifty

years of age, of slight physical development, with evidences of

progressive emaciation, gave a history of epileptiform seizures,

the aura initiating, the attacks taking origin in the thumb of
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the right hand, and passing up the arm, as she described it,

until it reached her head, when the seizures would occur. The
convulsive movements, she stated, were limited to the side of

the body on which the aura took origin and were not accompanied

by mouth frothing or inversion of the thumb so far as she knew.

They occurred frequently, and the head, arm, and forearm were

the seats of intense pain. The suffering, unrelieved by grain

doses of morphine, was so great as to have become unendurable,

she stated, and she had determined, unless relieved by surgical

operation, to take her life. She insisted upon the removal of

the hand in which the trouble began, and the surgeon decided,

without consultation, so far as I know, to comply with her

request.

In her ordinary garments the patient took a seat in a straight-

backed chair and her body was covered by a sheet to protect

her dress from being soiled by blood. She refused to be placed

under the influence of an anesthetic agent, asserting that it

was her desire to see how the operation was performed, and,

presumably, to know that it was properly done. The forearm

being exposed, the hand was grasped by an assistant, and without

any attempts at cleansing the field of operation, amputation was

performed at a point midway between the elbow and wrist-joint.

Throughout the entire procedure the patient did not express

any sensation of pain, holding her arm rigidly firm and watching,

with apparent interest, the steps of the operation. During the

period of convalescence from the operation, which took place

favorably, no seizures occurred, and the patient returned to her

home in the country, quite well satisfied that the operation

would effect a permanent cure.

With the subsequent history of the case I am not familiar.

A dissection was made of the part removed. With the exception

of a possible swelling of the median nerve and its digital branches

there was no evidence macroscopically of any morbid condition

which could have caused the intense pain complained of by the

patient. Unfortunately a microscopic examination was not made

of a section of the nerve, which might have given information
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as to the presence of possibly degenerative changes following

inflammatory attacks.

I make no comments upon the methods of treatment employed

in the cases I have recorded. They seem to possess interest as

subjects which suggest reflection on the part of the disciple of

scientific medicine today, to increase, if possible, the sense of

responsibility which rests upon him in recognizing not only his

duty to heal the body, but to so minister to the mind in such

cases as it may be needed, as will correct perverted states, and

maintain the faith of those who may come to him for medical

advice and counsel, in the integrity of purpose which the practice

of the science of medicine should confer. In this way only it

would seem possible to erect impassable barriers to stop the

progress of the advancing hordes of dissembling creeds whose

banners bear escutcheons with the distorted legend Non omnibus

sed sihi.



THE RELATION OF CARE TO COMFORT IN
THE USE OF SURGICAL APPLIANCES

By JOSEPH D. BRYANT, M.D., LL.D.
NEW YORK

In the adjustment and use of surgical appliances, whether

of common or special kinds, the degree of care exercised by the

surgeon in this regard will be the practical measure of the

degree of comfort afterward experienced by the patient. Declar-

ations of this nature scarcely need utterance in a professional

gathering of this kind and station. As, however, the promptings

of caution are of great importance in other than the surgical

affairs of life, so may their need be strongly emphasized in the

latter field of action, for clearly obvious reasons. It often

happens, however, in every domain of human activity, that

wisdom does not beget prudence, and that caution is not always

at hand in the conduct of matters of great experience. Nearly

two thousand years ago, according to PubUus Syrus, '^ familiarity

bred contempt." And it is quite certain that many, indeed,

at the proximal end of this period of time, have suffered one

way or another profoundly because of practical disregard for

the known penalties of thoughtless or inexperienced action.

And it is quite likely that professionally dependent ones have

suffered acutely for similar reasons.

An unusually extended hospital experience, punctuated at

rare intervals with lapses of proper care, related to minor things

in the treatment of patients, sometimes followed by unusual

discomfort on their part, prompts me to confess judgment

related thereto, so that others offending less or more or possibly
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not at all, may be frankly cautioned or congratulated, as the

case may be.

The incautious application of so simple an apphance as the

humble roller bandage, or of the servile adhesive plaster, some-

times causes pain and torment from having gone a bit askew,

or from becoming wrinkled in places on account of overwidth

or misdirected appHcation. The latter, especially when applied

to unshaven surfaces begets prompt adhesion, often followed by
cruel removal, and is then sometimes sparsely clad with upright

resentful appearing capillary transplantations. We are each

famihar with these predicaments and, no doubt, not infrequently,

though too often, have sinned in these respects and been corre-

spondingly punished by unique and possibly by resentful

phraseology of the patient, and perhaps thereafter by his failure

to longer contribute to one's professional pride and well-being.

In this action the patient can be justified, for care and caution

in small things are as significant to an intelligent observing

patient as are the greater and relatively more important things.

The phraseology of a common and homely expression, "The
workman is known by his chips" has an element of comparison

not entirely foreign to those who labor in surgical ways. The
recumbent patient whose comfort and temper are greatly upset by

the peculiar agonizing pain at the under surface of the heel, often

incident to unmindful confinement of a fractured hmb, so as to

bring the heel in contact with underlying material, is a common
and fitting illustration of the sad adjustment between care and

comfort in this particular instance. I know because I myself

thus suffered years ago, in the instance of a broken leg; not

only because of the malposition of the heel, but rather more,

if possible, from the kindly efforts of attendants who added

fuel to the fire-like suffering, by repeated portions of cotton

batting applied with benevolent intention ''to raise the heel up"

in the uneducated manner of such cases. The sympathetic,

unsophisticated, and possibly thoughtless medical attendant in

these cases endeavors to give relief by "raising up the heel"

with cotton, placed beneath it, rather than high above it; thus
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tantalizing pain and patient alike. Far too frequently for the

fitting standard of excellence does one have to set aright in

this respect, house staff, and colleagues, in and out of hospital

service.

The remaining part of this effusion is devoted to considering

as briefly as may be the means long employed by the writer

for the suspension treatment of the lower extremity related to

care and comfort of the patient in fractures, simple and com-

pound, of the leg, while in bed. Of course, it is understood that

these illustrations will Hkely serve to suggest their utilization

to other parts of the body in circumstances suggesting their

practicabihty.

Elastic Suspension. At first your attention will be called

in this connection to the comforting importance of elastic

suspension of the limb in instances of fracture. The encour-

aging statement is made at once that the elastic suspension

can be adjusted, so as to permit the patient to lie comfort-

ably in bed and satisfactorily conform with the requirements

of his environment, by means of free motion of the limb, the

changing of its position and that of the body as inclination

or comfort may prescribe, without unpleasant or injurious

consequences. These advantages are in marked contrast to the

realizations of those who are expected or obHged to lie continu-

ously on the back, with the afiiicted hmb placed straight along

the bed, and who therefore suffer in many ways, more or less

severely, because of painful and restricted attitudes.

In simple fracture of the leg, after thorough cleansing and

shaving, from the bases of the toes to well above the knee, the

portion is encased in a closely applied plaster-of-Paris bandage,

which before hardening is divided down in front the entire

length and thickness. In this manner plaster bandages may be

safely appHed at a distance from professional after care, without

discomfort to the patient or danger to the hmb. In such

instances, however, three or four short strips of roller bandage

carried at equal distance apart around the plaster bandage,

then tightened or not as circumstances may require, and tied
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with a bow-knot in front, safeguard the Kmb against undue

constriction even though the case be left in charge of ordinarily

intelligent care. If the tendency to swelling of the limb be

acute it will be wise to divide the textile fabric lying next to

the skin, and, thereby, removing all danger of constriction. In

these instances the circulation of the limb, along the division

just made, can be properly regulated by packing the space

full of absorbent cotton confined in place with bandages. In

this manner the limb is caused to lie comfortably encased in

the plaster dressing, the splint being fitted later to the varying

Fig. I.—Showing elastic extension and pulley wheels immediately above

tent-like inclosure of limb.

phases of the limb by trimming along the divided borders and

bandaging, as circumstances may require. If now elastic sus-

pension be apphed, as generally noted in Figs. 2 and 3, with

wire supports going around the plaster bandage, and through

the pulley wheels above (Fig. i) the patient may sit erect or lie

upon either side, as he may desire, with real comfort, so long

as confinement in bed is justifiable.

// the fracture he compound, preliminary preparation for special

reasons should be carried into effect. After hemorrhage is

arrested, the wound protected, the limb shaved and cleansed,

a piece of antiseptic gauze should be applied to the wo^ind, of
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dimensions to extend at least two or three inches beyond its

borders, in all directions. Upon the gauze is then placed a piece

of rubber tissue or of oiled silk of sufficiently greater area than

the gauze to permit of its central part being well raised up and

crumpled together, though its borders afterward should extend

beyond those of the underlying gauze. Over the preceding

is then carried a roller bandage, so as to hold these dressings

in place, also surrounding the remainder of the naked leg and

foot even to above the knee, if thought advisable. Now around

the limb is fittingly carried the plaster-of-Paris dressing as in

Fig. 2.—Limb turned sidewise showing wound arrangement of dressings;

wire support going through pulleys (Fig. i), and basin beneath when needed

for waste fluids and dressings (Figs. 2 and 3). i, circular shield of cotton

batting of wound and circumferential skin; a, impervious binding of porous

border of splint held in place with adhesive plasters in.

the preceding instance, marking with pencil each succeeding

layer of the plaster part, so as to indicate the proper situation

and size of the required fenestrum. The making of the fenestrum

and the cutting away of the contiguous textile fabric, thus

exposing to full view the underlying impervious material, brings

us to the proper management of the latter. First, the crumpled

part of the impervious agent is raised up, divided at the

apex, and slit outward in different directions so as to allow it

to be turned outward over the porous borders of the fenestrum

(Fig. 2^a) in a way to cover them, and to prevent their becoming
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moistened or infected by the discharges from the wound, when

properly retained on the outer surface of the spHnt by strips of

adhesive plaster (Fig. 2, iii). The gauze is then removed, the

entire area of the wound exposed for about an inch beyond its

borders, and the space between the impervious tissue and the

skin around the wound is packed quite snugly with antiseptic

cotton-batting (Fig. 2,1), not absorbent cotton for obvious reasons

—which former resists wetting in a remarkable manner, and,

therefore, is the best practical agent to prevent extension of

moisture and infection beyond the proper area of the wound,

i. e., beneath the spHnt (Fig. 3). The various practical factors

Fig, 3.—Encased limb swung parallel with the underlying bed indicated by

angle at knee. Dressings in place about the wound as noted in Fig. 2.

just described are aptly indicated by Figs. 2 and 3. By
the exercise of reasonable caution infection and soiling of the

limb or spHnt beyond the visible Umits of exposure of the

former through the fenestrum, need not take place. In com-

pound fractures elastic suspension is especially serviceable, not

only because of the physical comfort afforded the patient, but

also the comfortable and easy opportunity thus gained for

dressing the wound (Fig. 3). Over the dressing directly applied

to the wound should be adjusted fine oakum, or absorbent cotton,

held in place by a strip of bandage, in such a manner as to pre-

vent protrusion or congestion of the soft parts at the fenestrum.
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Bad compound fractures of the leg can be treated by the

aforegoing agencies, if carefully employed, with greater comfort

to the patient than by any other plan of action yet utiUzed by

me. And, in instances where reducible shortening is present^

extension applied to the foot of the splint while suspended, by

the means of rope and pulley, will often reduce and maintain

the deformity to a minimum.

Care and comfort, and security of the limb require (i) that

the plaster dressing be applied as early and snugly as practicable

and at once, and (before complete hardening) cut down in

front the entire length, so that comfort and safe accommoda-

tion shall be afforded the limb, as certainly should be done,

if the patient be not under prompt and educated surveil-

lance. Elastic suspension well poised and responsive to the

needs and comfort of the patient is admirably adopted to these

cases. In compound fractures, much caution should be taken

in suitably adjusting the impervious agent, used for binding

the borders of the fenestrum, also in careful removal of the

soiled antiseptic cotton-batting. The cleansing of the wound

and the cutaneo-impervious restrictions and final restoration

of the antiseptic batting, at intervals suited best to secure and

maintain cleanliness, and preventing infection of the wound
and the marginal parts of the apparatus, are matters of supreme

importance. The coordination of the circulation of the tissues

measured by the fenestrum by the means of moderate elastic

pressure of picked oakum, cotton-batting, gauze, etc., properly

adjusted by means of a circumscribing strip of bandage, cannot

be overestimated. I have thus treated many compound frac-

tures and always with comforting satisfaction, of which the easy

and competent treating of the wound itself constituted a sub-

stantial part.

Of course, the perplexities and even dangers attendant on

deep suppuration in infected cases should be kept in view and

guarded against by the common and well-known means at the

command of all, i. e., careful scrutiny: the temperature and

blood picture of the case.



THE ROLE OF THE MOVABLE KIDNEY IN
INTESTINAL AND VASCULAR STASIS'

By KENNETH A. J. MACKENZIE, M.D.
PORTLAND. OREGON.

Speculation is still rife as to the causes of the falling of the

viscera from their respective positions in the abdominal space.

It is generally admitted that there is a constitutional type in

which there is a symmetrical descent of all the organs, and

many observers are agreed that many of the extreme types

encountered are due to congenital anomaUes or defects. Accord-

ing to Rosengart's theory, congenital splanchnoptosis imphes

the persistence of the embryonic positions of all or part of the

abdominal viscera, while the acquired forms imply the gradual

reversion from the normal to the fetal positions.

On comparison of the anatomical positions of the viscera of

the newborn with the post-mortem findings of pathologists,

the conclusion is estabhshed that the fetal positions of the

organs have persisted unchanged throughout life. Many years

ago Kussmaul described the vertical stomach as the persistence

of the fetal position of that organ.

According to Rosengart's theory, the arrest of any of the

abdominal organs at certain stages of fetal development estab-

Kshes the conditions that determine ptosis, and in order that

the right kidney and the ascending colon shall attain their

normal positions it is necessary for the colon to pass in front

of and across the right kidney, and if this rotatory movement

fail and the colon remain in its fetal position, both organs

remain displaced, occupying positions characteristic of splanch-

noptosis. In Uke manner, the loose attachment of the peri-

toneum covering the right kidney and its imperfect extension

1 Read by title.
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over the colon without proper grasp of the latter offer the

conditions necessary for abnormal mobility of the right kidney.

In one of the other groups referred to one would include

many of the cases classified as Glenard's disease, many of

which are doubtless acquired according to the rules laid down

by Glenard, who taught that the organs made their descent

in orderly sequence, beginning with the fall of the transverse

colon. Later observations have estabhshed variable and varying

sequences of descent. Attention is called to the frequency

with which ptosis of the right kidney takes place as a result

of trauma, and also ptosis of the colon as the result of loading

of the bowel in habitual constipation. Ptosis of individual

organs is far from being uncommon, the solid viscera, because

of their relative weight, furnishing the most frequent examples.

The uterus is a most striking example of a solid organ subject

to ptosis because of intrinsic conditions which effect alterations

in its dimensions, positions, and weight. The hollow viscera,

because of their light weight and air contents, naturally float

high in the abdomen, subject always to variations because of

the unnatural burdens they are often forced to carry. To

what extent the abdominal organs are maintained in their

respective places by the force of abdominal pressure is uncertain.

According to the views of Weisker, the only demonstrable

force exerted when the abdominal muscles are quiescent is the

hydrostatic pressure of one organ on the other in mutual contact,

faceted and held together in the same space. It is difficult

to believe that this force can do much toward giving them

poise and fixity in their respective positions.

Of paramount importance in the study of acquired forms of

splanchnoptosis is the determination of the organ of primary

displacement. That there are several organs which may be

refractory there can be no doubt, nor can there be any doubt

that the process may begin below or above. For example, ex-

treme ptosis of the uterus with displacement, by direct traction

on the bladder, will cause ptosis of that organ, and by traction

on the ureters may cause the beginning of ptosis of the kidneys.
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In like manner, from above, ptosis of the colon may determine,

by traction on the mesocolon, ptosis of the group of organs

related to it. From above it is obvious that the liver, when
displaced from any cause, will force down by its weight all the

organs immediately under it.

It is plain, therefore, that acquired ptosis does not begin

in a classic way with the descent of some particular organ,

but rather that it is a bizarre process which permits different

organs to be refractory. It would be impossible in a limited

study to work out the process of ptosis from the various

points of departure, and this study, therefore, is limited by its

title to the study of the relation of the kidney to ptosis and

stasis, the latter considered from the vascular as well as the

intestinal side.

The anatomical relationship of the kidney and colon establishes

in almost all cases that ptosis of one impKes at least a degree

of ptosis of the other. I cherish the belief that the kidney

is more frequently the organ of primary displacement than is

generally supposed, and by implication that splanchnoptosis in

its worst forms is an acquired state, the development of which

can be definitely traced, and not infrequently, to the initial

descent of the right kidney.

In character it must be considered as a solid organ, more or

less wedge-shaped, placed behind the peritoneum, possessing

at all times a considerable degree of mobility and having great

density and unusual weight for its size, in contradistinction to

the hollow, air-containing viscera, like the colon, which are

more commonly regarded as the causes of ptosis.

In considering the causal relationship of the kidney to ptosis,

the first thought reverts to its precarious and dehcate support-

ing framework, compared to the dense and manifold Hgaments

which are the supporting props of the hollow viscera, the

existence of which are very constant. A feature of ptosis of

the kidney which is not commonly considered in this relation

is the greatly augmented size and weight of the organ, which

are the outcome of its displacement.
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For a better appreciation of this study, the various factors

that contribute to the development of the gravid kidney should

receive consideration.

To begin with, attention is called to what is believed to be

a clinical fact, i. e., an early and minor state of hydronephrosis,

which is the outcome of the voluntary retention of urine, a

fault common in both sexes, especially the female, the effect of

which is to cause delay in the transmission of the urine from

the kidney and its retention in the kidney pelvis and calices,

which enlarges their capacity and augments the weight of the

organ.

The state of hydronephrosis, when once it develops directly

as the result of pressure on the ureter by the kidney, or its

angulation by the loss, in a state of ptosis, of its ahgnment with

the kidney pelvis, of course, greatly increases the dimensions and

weight of the kidney. At this stage another element appears,

i. e., the effect of pressure on the intrinsic blood supply and the

secretory apparatus, which causes stasis of both and adds

further to the size and weight of the kidney, and doubtless

contributes important elements to the symptom-complex of

the disorder.

The next factor that operates in the same direction is the

progressive drag of the kidney, in a state of ptosis, on its own
vascular supply. The renal artery and vein are normally

placed at right angles, or at a shght obliquity from above,

downward and inward, to the aorta and vena cava, so that the

sweep of the circulation is very direct and easy. The range

of the movement of the kidney in extreme ptosis is determined

by its pedicle, and the position that it takes is one of rotation,

swinging, as it were, in the arc of a circle by gravity, and when

palpated in the abdomen in the usual way, while occupying

the zone of its limit of descent, the dorsum will be found directed

obliquely downward and inward, its lower pole often in touch

with the median line of the body. The position of the vessels

is now illustrated by Fig. i, exhibiting two very important

conditions—namely, the display of an abnormal obliquity.
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distortion, and lengthening of the renal vessels, with extreme

tension and narrowing of both, and also a deformation and

deviation of the vena cava and aorta. This marks a new con-

dition which more than any other single factor, because of the

introduction of new elements such as passive congestion, edema,

and connective-tissue proliferation, increases its weight.

Thus is developed what one may well term the ''gravid

kidney," the play of which hereafter is of the greatest moment
in causing not only progressive ptosis of the viscera, but the

multiform disorders associated with splanchnoptosis and

intestinal stasis.

In relation to the action exerted by the kidney, once it has

become freely movable and gravid, its range of movement

progressively increases, and inasmuch as it is placed behind

the peritoneum, the force that it exerts is that of a hammer
or pile-driver, which intermittently strikes with blows of varying

strength against the lines of cleavage between the peritoneum

and the structures on which it rests. The tendency of this

force, which increases pari passu with the ever-enlarging kidney,

is to part the peritoneum from its attachments, which yield

more and more until it becomes stretched and unfolded to a

degree that permits it to slide downward and forward, with the

organs attached to it, to lower levels in the abdominal space.

It is contended that this process may take place even under

conditions in which the kidney is not closely connected by

peritoneal investment with the ascending colon through similar

action of the gravid kidney. Observations made in the post-

mortem room on the altered position and deviation of the

bloodvessels in these relations show very striking results.

After the kidney has been stripped from its connections

with its fat envelope, and detached from Gerota's capsule and

placed in the position pecuUar to ex'treme ptosis, it is observed

that the vessels are stretched, especially the renal vein, its

greater elasticity allowing it to become unduly lengthened and

its caUber reduced to one-half or even less, a sKght rotation of

the kidney at this time on its long axis tending to obhterate

Am Surg 37
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its lumen entirely. The inferior vena cava is found at the

same time dragged from its bed to the right, its caliber also

reduced, the vessel having a sigmoid curvature, the centre of

which is at the point where the downward traction is exerted

Fig. I.—Semidiagrammatic illustration, drawn from the cadavef, of

extreme distortion of the vena cava and aorta and displacement of the left

kidney incident to marked displacement of the right kidney, resulting in

vascular stasis.

through the renal vein by the gravid kidney. When increasing

traction is exerted on the kidney, these effects are accentuated

until a point is reached when the lumen of the venous trunk

is readily obhterated (Fig. i).

It will be observed at the same time that the left kidnev
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is being displaced in the same direction by the same force.

I have observed two cases of exaggerated ptosis of the right

kidney in which groups of very definite symptoms were referred

almost exclusively to the left side and explained by the presence

of a movable left kidney and relieved by operation on the right

kidney, leaving very little room for doubt that the descent of

the left kidney may be initiated in this way.

It is evident, therefore, that the vascular disturbances asso-

ciated with ptosis of the kidney are fraught with great importance,

not only because of the intrinsic disorders already referred to,

but because of the impasse placed directly on the systemic

circulation below the renal vessels.

It would be impossible, in a study limited by time and space,

to take into account all the vascular disorders associated with

ptosis in respect to each viscus involved, but attention is briefly

called to the colossal disturbances that one would expect to

result when complete prolapse of the large and the small intestine

takes place. Writers and operators not infrequently refer to

the apparent redundancy of both, and one distinguished author

expresses the opinion that ptosis of the intestine will not infre-

quently be found to be the expression of its abnormal congenital

length. Observations on the alterations that take place in the

large and the small intestines as the result of ptosis are limited

mainly, as a rule, to passing comment. The opinion is ven-

tured that advanced ptosis brings about their elongation and

increase in weight, thereby intensifying the various associated

disorders.

It is believed that the elongation of the intestines which

naturally tends to their displacement and descent is due to con-

tinuous traction on their ligaments and mesenteries, causing the

gradual unfolding of the intestinal loops, and their increased

weight in great part to a muscular hypertrophy engendered by

the necessity of overcoming greater barriers than the normal;

that passive congestion and edema may also contribute to

their increased weight admits of little doubt.

Incidentally in this connection, attention is called, when
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ptosis of the intestine is complete, to the disturbances in the

chylopoietic system that one would expect to result from the

traction exerted by the prolapsed intestines, on the one hand,

through the drag of the superior mesenteric vein on the portal

Fig. 2.—Semidiagrammatic illustration of the drag of the superior mesen-

teric vein on the portal vein and the inferior mesenteric vein on the splenic

vein resulting in enteroptosis.

vein, and, on the other, through the drag of the inferior mesen-

teric vein on the splenic, causing stasis throughout these great

areas, which must exert far-reaching effects on the functions of

all the great organs involved (Fig. 2).
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There are authors who contend that intestinal stasis is a

constant accompaniment of splanchnoptosis. It is believed that

a careful analysis of a large number of cases would demon-

strate that the incidence of intestinal stasis is relatively small

in this disorder.

The term "intestinal stasis" is used not infrequently without

regard to its definition, which predicates a retardation of the

fecal current throughout the intestinal canal. The conditions

commonly described as constipation and obstipation having a

different origin would naturally fall under a different definition.

Observers are agreed that even in advanced types of splanch-

noptosis, in which there has been extreme descent of the intes-

tines the peristaltic wave is active and strong, and in point

of fact the motility of the intestines is not seriously impaired,

and that the tendencies of the intestines are against stasis;

furthermore, that in many types of ptosis, catarrhal conditions

are present which indicate an abnormal peristaltic activity.

It is held doubtful, therefore, that ptosis is a direct cause of

stasis. That intestinal stasis, however, may take place in asso-

ciation with ptosis, is admitted, but in such instances, generally

speaking, it will be found that the lumen of the intestines is

altered either by angulations, torsions, or other deformations

which are the result directly of the extreme dislocation of an

elongated and overgrown intestine. It is believed, however,

that such cases are very rare. It will be seen also that when

stagnation of the fecal current of the intestines takes place,

as it may at times at the seat of normal or abnormal flexures

of the intestine or elsewhere, mucous or peritoneal lesions have

developed and brought about such organic changes as to lead

to stenosis of the intestinal lumen, thus causing intestinal stasis,

a strictly secondary process. Included in the variety of ob-

structing or stenosing lesions that may develop in this way, one

must include a peritoneal disorder, described and referred to

by a number of distinguished writers of late, and known as

"membranous pericoHtis," which undoubtedly is a frequent

complication of splanchnoptosis, and which, more than any



582 MAC kenzie: the role of the movable kidney

other single condition, causes organic barriers in ptosis. Among
the early references to this disorder was that of Virchow, who

described in detail its relation to the same subject many years

ago.

It is believed, therefore, that as long as the intestinal lumen

is preserved in its integrity, splanchnoptosis, even when far

advanced, will not cause stasis, and that normal and even abnor-

mal flexures of the intestine under Hke conditions, its lumen

being intact, will not tend to the delay of the fecal current and

cause stasis.

Observations made during the course of surgical operations as

in old cases of tuberculous peritonitis, in which section revealed

adhesions dense and universal, embracing and interlacing every

intestinal loop and displaying every type of obstructing agency,

including twists, loops, angulations, kinks, and other deforma-

tions, show that stasis is very often conspicuous by its absence,

even in such extreme cases.

Provided that the lumen of the intestine is whole, therefore,

it is beheved that despite well-advanced splanchnoptosis and

the apparent barriers that follow in its wake, including

exaggerated, normal, and abnormal curvatures and flexures,

intestinal stasis will not be the rule, but rather the exception;

and further, that even if barriers were present of any kind which

impaired the intestinal lumen to degrees in which only one-half

and even as low as one-fourth of it remained, so great is the

power of accommodation of the intestinal muscularis that its

functional activity might be equivalent to par.

Quite recently I have handled two cases of adenocarcinoma

of the ileum in which extensive resection was necessary. A
freely movable tumor was a feature of both cases, together

with pain, emaciation, and other characteristic symptoms; but

in both cases all signs of obstruction and stasis were absent,

notwithstanding the fact that the intestinal lumen was reduced

in both to a degree that would barely permit the passage of an

ordinary pencil.

In view of these, and many other parallel observations, it is
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difficult to believe that minor degrees of angulation, such as are

caused by peritoneal ligaments which are congenital—of which

the so-called ileal kink might be mentioned as a type—will

contribute at all toward causing intestinal stasis. To repeat

therefore there is very little doubt but that the compensating

mechanism of the intestine is capable of overcoming all such

barriers, and that even organic and stenosing barriers in which

the lumen of the bowel is seriously impaired are readily over-

come by the same mechanism.

That intestinal stasis does take place in splanchnoptosis

under conditions in which the lumen of the intestine is intact,

is open to very little doubt; and this brings one now to the

consideration of the causes of intestinal stasis in such cases.

The relation of vascular to intestinal stasis is considered in

the most casual way by most writers on the subject. It is evident,

on inspection of the viscera in operations performed on those

suffering from splanchnoptosis,, that their vascular supply is

excessive, that they are turgid with blood, that venous blood is

greatly in excess, and that a state of venous hyperemia exists.

If one could extend the examination to the interior of the

hollow viscera, it is more than likely that congestion and edema

of the mucosa would be present, which general state would

explain in a more logical and rational way the occurrence of

intestinal stasis.

Of great moment, in this connection, is the loaded state of

the intestine with blood deprived of oxygen, which would

naturally react on structure and function, to the grave impair-

ment of both. The reaction alone of such vitiated blood supply

on the elaborate nervous mechanism of all the parts involved

would go far toward explaining the multitudinous functional

disorders which are everywhere in evidence.

It is held, therefore, that vascular stasis is the potential

agency which ultimately brings about intestinal stasis, rather

than the intrinsic intestinal disorders which are commonly

regarded as the causative factors and which are too frequently

accepted as the basis and warrant for surgical treatment.
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Time does not permit the study of the associated disorders

of the nervous system which may have even a more intimate

bearing than those of vascular origin. One must observe,

however, that there must exist in states of extreme ptosis

serious disorders of the great splanchnic and the celiac systems

which must bear their part of the drag, tension and intoxication

which are now universal, and which find their extreme expression

in the neurasthenic and psychoneurotic states which give to

the whole picture its most dismal aspect.

The achievements of surgery in this field are not to the credit

of the craft. An attempt has been made to show that only in

a very minor degree are the indications for treatment positively

surgical, and without doubt these have been shunned rather

than courted. On the other hand, a vast amount of energy

has been expended in devising operative measures for the rehef

of splanchnoptosis and its derivative disorders, which in point

of fact have done less for the exploitation of ways and means of

permanently reheving the host of people afflicted with these dis-

orders than for the fame of maladroit operating surgeons. A few

of these operations may properly be singled out for criticism.

I. Operations designed for the relief of gastroptosis. When
this state exists alone in the presence of, and associated with,

disordered states of digestion or diseases of the digestive organs

which cause delay in the transmission of the stomach contents

and other disorders, intervention may be justified, provided

that it relieves the condition and does not leave in its wake
a state that is worse than the original. The x-ray has demon-

strated that the stomach in a state of ptosis possesses, commonly,

remarkable motiUty and mobility which are indispensable for

its function. If any operation be performed for its uplift and

fixation which alters its position during digestion (which then

approaches the vertical) and at the same time deprives it in

any degree of its normal power of movement, such operation

should be condemned, and no condemnation can be strong

enough when directed against operations designed for the

replacement and fixation of a stomach or other solitary organ
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which occupies its equivalent position in relation to splanch-

noptosis. What does it avail the sufferer to have his stomach

hooked up in an attic while all his other organs are left trailing

downward to the basement?

2. Operations designed for the relief of intestinal stasis, asso-

ciated or not with splanchnoptosis having a definite symptom-

complex, hut without manifest obstructing or stenosing lesion

whereby extensive areas of the large intestine are excluded from

function, either by resection or anastomotic procedure. The study

of design in Nature finds no more perfect example than that of

the primitive intestine in its three parts, all for one and one for

all. It is not a long step in the same individual from the primitive

intestine to its derivatives, but during that relatively short

period things have happened that are evidently not yet known
or understood, which cause the derivatives of part of the primitive

intestine to fail in the discharge of their duties; and because

they have faltered or failed, forsooth, it is decreed that they

must be led to the guillotine, the decree being that the derivatives

of the hind-gut must be cut out and banished forever, and the

derivatives of the fore-gut and mid-gut must jointly thereafter

bridge the gap. The parallel is only slightly overdrawn, but

at this point surgery has departed from its standards.

The resection of the colon will always have its place in surgery,

and to a limited degree, perhaps, in relation to these disorders,

notably the giant colon. But because, in its general appHcation,

it is too radical and dangerous, does not strike at the causes

of intestinal stasis and is not a rational and orderly step in the

evolution of the measures that are necessary for the permanent

rehef of these disorders, it is beheved that it should be con-

demned and placed under the ban of surgery.

Whereas surgery has run riot in this field, conservative legiti-

mate surgery has very largely kept aloof and withheld its benefits

from very important groups of cases whose needs are clearly

surgical. Many of the most distinguished operators decry any

and all operations devised for the relief of ptosis of the viscera.
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It is generally admitted and this study recognizes that a

large group of cases of splanchnoptosis are acquired and can

be traced not infrequently to the initial displacement of some

particular viscus, in one case, perhaps, a kidney, in another

a colon. It is, therefore, fair to assume that in many cases of

splanchnoptosis a timely surgical operation consisting of the

replacement at the proper time of a single viscus or single group

would not only relieve the existing symptoms, but prevent the

extension of the process to other organs and avert in many cases

the development of splanchnoptosis with its attendant evils.

Illustrative of this principle, citation is made of a case that

fell under my experience.

A Mormon woman of splendid physique, married, the mother

of two or three children, while riding on the prairie, was thrown

from her horse and sustained a severe fall on her buttocks;

after the first shock was over she felt a severe pain in her right

side, of which she complained continuously for a long time,

and discovered herself, one day, a tumor in her right side,

which was movable and very sensitive to touch. The tumor

according to her own observation descended more and more

until it occupied almost a central position in the abdomen. In

the course of a year she observed another tumor in the opposite

side, which also descended progressively until it occupied a

position parallel to the other. Her health at this time began

to fail rapidly with digestive disturbances, marked sluggishness

of the intestines, etc. To add to her tribulations, she became

pregnant, after which all her sufferings increased and a state

of profound emaciation, marasmus and neurasthenia followed.

In the third month of pregnancy she consulted a local physician,

to whose attention she called her state and also the abdominal

tumors which were easily palpable through her now attenuated

abdominal walls. The physician recognized the pregnant state

and pronounced the tumors to be ovarian, advocated at once

operative treatment, and directed her to me. Examination

confirmed the diagnosis of the pregnant state, but the tumors

proved to be greatly enlarged movable kidneys. Even in the
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recumbent position, which was maintained for two or three

weeks after admission, no improvement took place. She grew

worse, and operation was proposed to relieve her distress.

Accordingly at one sitting both kidneys were replaced. The

benefits of the operation were immediate; she was kept in bed

for three months and went to term safely at her normal weight,

which, together with her former perfect physique, she has

enjoyed ever since.

Observations with the aid of the x-ray have recently been

made, which in two cases have definitely shown advanced

ptosis of the right kidney without ptosis of any part of the

colon or the other viscera; the attempt was made unsuccessfully

in one of these cases to determine simultaneously the position

of the ascending and transverse colon and the right kidney

by the previous administration of a bismuth meal and the

instillation of collargol (colloidal silver) into the kidney pelvis

at the proper time.

Although the x-rsiy failed in this soHtary instance, it is

thought that it might be useful in many cases whether used

simultaneously or in stages, and for its proper execution, it is

suggested that the test be made in both the upright and the

recumbent position. It is thought that observations based on

such Hnes of study might enable one to trace the process from

its beginning to its end.

Opinions vary as to the order in which the phenomena of

splanchnoptosis develop. The general observation of a very con-

siderable number of acquired cases would seem to warrant the

conclusion that in this morbid state ptosis of the organ singly

or severally, is the primary state, which leads progressively

because of perverted anatomical states of the viscera due largely

to vascular stasis, to disturbed function of all the organs involved

so that circulation, digestion, assimilation, nutrition, metaboHsm,

blood-formation, innervation, secretion and excretion, etc.,

become more or less, in the order stated, involved and reduced

to states of confusion and perversion which mark time to the

progress of the disorder, always faithfully reflecting it.



LEVER ACTION IN PRODUCTION OF TRAUMATIC
DISLOCATION

By GWILYM G. DAVIS, M.D.

PHILADELPHIA

Dislocations when resulting from traumatism to a healthy

joint may be produced by direct or indirect violence, the latter

probably being the more frequent cause. When direct violence

is the cause, the blow falls on the bone, which is carried in the

direction of the violence and tears the restraining ligamentous

bands. When we remember that the ligaments are composed

of inelastic fibrous tissue and that when the bone tears them it

leaves an opening equal in size to the bone that passed through

it, and, therefore, if the disturbing element of muscular con-

traction be ehminated, dislocations produced in such a manner

ought to be readily reduced because of the large opening in

the capsule; and all that is necessary to reduce them is to put

the part in approximately the position it was in when the bone

made its exit, and push or pull it back into its socket through

the same opening it made in coming out. This is found to be

true in practice. In these luxations by direct violence every

restraining band is torn, and the dislocated bone can be readily

replaced and again as readily displaced. In many cases, even

the muscles may be so torn and disabled as practically to be

eliminated as obstacles to replacement. This class of dislocations

rarely gives rise to difficulties in reduction, and their pathology

is evident, therefore we may dismiss them from consideration.

The other class of cases is, however, entirely different. They

are different in the mode of their production and are accompanied

by entirely different lesions. They are often troublesome and

difficult to reduce and require methods of treatment which are

very definite in character. In these indirect luxations, while
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the traumatism or blow may be direct, the rupturing force is

indirect. In the direct luxations the luxated bone is displaced

in the direction of the traumatism and all restraining structures

are ruthlessly torn away, but in these indirect luxations the

bone is usually displaced in a direction opposite or different

from that of the vulnerating force. This translation or change

of direction is due to the bone acting as a lever, so that the force

being exerted at one end of the lever, the lesion is manifested

at the other end. This being so, causes these indirect luxations

to assume a more or less stereotyped or orthodox form for each

separate joint. This fact enables us to systematize these

luxations, so that their pathology and their treatment can be

more readily understood and mastered.

The difficulty which is encountered in endeavoring to master

the subject of luxations, and the diversity of opinion, which is

held as regards every aspect of their method of production, the

character of the lesions present, and the methods of reduction,

are, to my mind, due to the prevaihng custom of studying these

joint luxations as separate individuals instead of recognizing

the basic principles governing them.

When a joint is subjected to traumatism, this traumatism

is exerted not on an immovable part but on a movable one.

Therefore, when the impact is received, the parts move and

the force is deflected. This deflection is of a definite character

for each individual joint, but in nearly all the joints the deflection

is a manifestation of lever action.

There are three classes of levers.

Class I. The fulcrum is between the power and resistance

(Fig. i).

Class 2. The resistance is between the power and the fulcrum

(Fig. 2).

Class 3. The power is between the resistance and fulcrum

(Fig. 3).

In most luxations of the long bones, the displacement is

produced by a lever action of the first class, more rarely of the

second class, and when of the third class, as the power and
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resistance move together in the same direction, they resemble

the luxations by direct violence.

Bones are being prevented from being luxated by the restrain-

ing influence of the contact of the soft parts when the joint is

flexed, and by the fibrous ligaments when the joint is extended

or rotated. When joints are flexed there is no strain on them,

and in extension the only restraining structures—if muscular

action is ehminated, as it is—are the ligaments. When a luxa-

tion occurs, the luxated bone acts as a lever, and an adjacent

bone, or in rare cases, a ligament, acts as a fulcrum. The

primary movements of joints are gliding, hinge, and rotary.

m i
"^^^ £ Power

re6istdf\ce Fu/crum

Fig. I.—Lever of first class.

Fig. 2.—Lever of second class.

Fig. 3.—Lever of third class.

In a dislocation of a gliding joint there is no lever action because

the surfaces are simply displaced laterally. Hinge and rotary

joints are usually displaced by lever action in which the fulcrum

is bony. In some joints a rotary force may utilize a hgament

as a fulcrum, but it is rare. The joints which possess a more

or less pure hinge action are the most numerous. They embrace

mainly the phalangeal joints of the hands and feet, the elbows,

knees, and ankles.

In these joints when the joint is flexed and the hinge closed,

the contact of the soft parts stops motion before the strain

comes on the ligaments. When the joint is extended and the

hinge opened, the bone moves until it strikes the adjacent
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bone and further movements are prevented by ligaments. For

a luxation to be produced, all that is required is for the force

to continue acting after the ligaments have been made tense.

That this is the mechanism of production of luxations in hinge-

joints will, I think, be evident from a consideration of the

separate joints.

Consider a phalangeal joint of one of the fingers. The liga-

ments are so placed as to prevent extension much beyond a

straight line if, as in catching a base ball, the distal phalanx is

violently hyperextended it acts as a lever of the first class, its

base resting on the neck of the proximal phalanx as a fulcrum

and sketch the ligaments forming the resistance beyond (Fig. 4)

.

This is the mechanism of the luxations of all the phalanges, both

of the fingers and toes, and of most of the metatarso- and meta-

carpophalangeal joints, especially of that notorious one of the

thumb. To reduce such luxations, all that is usually necessary

is to flex the hyperextended bone back into place. The only

difficulty experienced is in the case of the metatarso- and meta-

carpophalangeal joints. In these joints, the lateral ligamentous

structures are so much increased in size by the addition of the

tendons of the short intrinsic muscles and parts from the palmar

and plantar fascias that they act as buttonholes to prevent the

reposition of the displaced head.

When we consider the elbow-joint, we find its main move-

ment a hinge one. When it is hyperextended we find a lever

action of the second class produced (Fig. 5). When the joint is

hyperextended the olecranon comes in contact with the lower

end of the humerus as a fulcrum, and the power being applied

at the distal end of the forearm ruptures the ligaments on the

anterior and lateral surfaces of the joint.

This is what occurs when a man falling on his outstretched

arm hyperextends his elbow. The same mechanism of hyper-

extension causes luxation of the knee, only a lever action of the

first class results, the fulcrum being between the power and

resistance. The same is the case in the ankle.

When we come to consider the ball and socket joints, especially
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the shoulder and hip, we find that their basic movement is a

to-and-fro one, a lateral flexion and extension which we name

Fig. 4.—Luxation of the phalanges. Fulcrum formed by the edge of the

distal phalanx resting on the neck of the proximal one. Lever action of

first class.

Fig. 5.—Luxation of elbow. Fulcrum formed by the olecranon process

pressing against the lower end of the humerus. Lever action of second

class.

Fig. 6.—Luxation of shoulder. Fulcrum formed by the acromion process

pressing against the greater tuberosity of the humerus. Lever action of

first class.

adduction and abduction. The shoulder-joint is luxated more

frequently than any other in the body. It is a typical ball

and socket joint.
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The shoulder is a more movable joint than the hip. The

femur articulates directly with the trunk, but the humerus

articulates with an intermediate bone, the scapula. The con-

sequence of this is that the traumatic force is diverted by the

movement of the parts in response to the blow, and what appear

like direct luxations, are really indirect luxations. If they

were true direct luxations, we would find them heterogeneous

in character and corresponding to the varying direction of the

injury. If, however, they are indirect luxations then, being the

result of lever action, they must be more regular in character

because the lever action can only be effective when the parts

are in certain definite positions. On examining the shoulder

to find where lever action can be obtained, we find that when
the arm is brought forward across the chest downward to the

side, or downward and backward, it comes in contact with the

trunk, and as no proper fulcrum is obtainable the arm cannot

be luxated by leverage when in these positions. When, however,

the arm is raised, hyperabduction causes the greater tuberosity

to impinge on the acromion process, which acts as a bony fulcrum

(Fig. 6), and a continuance of the motion ruptures the capsule

on the side opposite. This is the only position in which an

effective fulcrum can be obtained, and therefore the site of

capsular rupture and exit of the head should always be at the

same spot; and this I beheve to be practically the case. There

is practically but one luxation of the shoulder and that is a

subcoracoid. All other luxations are simply rare and unusual

injuries due to more or less peculiar forms of traumatism.

If this is so, then is i^t not a mistake to becloud the subject in

teaching, by dilating on the various possible luxations, and fail

to make the student realize that he should know thoroughly

one luxation—subcoracoid—and that this is the one he will

encounter in practice?

Let us examine the mechanism of the production of this

luxation. For it to occur, the arm must be in abduction. It is

instinctive for the arm to be outstretched when danger or injury

threatens. The forearm may be flexed, but the arm will be

Am Surg 38
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abducted. If a man falls from a height or from a moving train,

it is easy to see that he will strike on his outstretched hand or

Fig. '7.—Luxation of hip. Fulcrum formed by the rim of the acetabulum

and greater trochanter. Lever action of first class.

Fig. 8.—Luxation of acromial end of clavicle. The coracoid process

coming into contact with the under surface of the clavicle forms the fulcrum.

Lever action of first class.

elbow, the body continuing to move will rotate at the olecranon

process as a fulcrum, and the head of the humerus will be pried

out of the socket. Dislocations occur, however, from blows
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in the region of the shoulder. Even here the effect, though

not so evident, is still indirect. The dislocating blow is not

Fig. 9.—Luxation of sternal end of clavicle. The lower surface of the

clavicle resting on the first rib forms a fulcrum. Lever action of first

class.

Fig. 10.—Luxation of upper end of radius. Fulcrum is formed by the lower

end of the ulna resting on the carpus.* Lever action of first class.
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received from in front or below, but from above and behind.

If the hand happens to be fixed, say it is grasping an object, or,

I beHeve, even in those cases in which the hand is not fixed, the

blow causes descent and moving forward of the shoulder and,

as the proximal end of the humerus descends and moves forward,

the distal end moves up and backward. By this mechanism

the strain is put on the same portion of the capsule as when
the man falls on the outstretched arm or hand, and the resultant

lesion is the same. The lesion produced is a rupture of the

capsule from the base of the coracoid process down the front

of the joint to or a little beyond the insertion of the long head

of the triceps at the lower edge of the glenoid cavity. The

anterior extremity of the acromion process comes directly over

the middle of the glenoid cavity. From this point the bone

passes back to become the spine of the scapula. When,

therefore, the head is in its socket and the greater tuberosity

is pressing on the acromion previous to the production of a

dislocation, the shaft of the humerus is pointing downward

and forward. As abduction increases, the scapula is pressed

firmly against the thorax, and the head presses against the

anterior portion of the capsule. When the arm is in extreme

abduction, the long head of the triceps is applied closely to the

under surface of the capsule and prevents the head from emerg-

ing at that point, so it slips through in front of it. The capsule

is torn loose from the rim of the glenoid process up to the base

of the coracoid process, and the subscapularis muscle is some-

times torn or loosened from the scapular neck beneath. In

the primary injury, the remainder of the capsule is untorn.

The coracoid process has attached to it the coracobrachial

and short head of the biceps muscles and the coracohumeral

ligament. Beneath and a little to the outer side is the gleno-

humeral ligament and the long head of the biceps going to the

top of the glenoid process. These structures tend to aid in

keeping this portion of the capsule intact. If, however, violent

and injudicious movements are imparted to the head of the bone,

as frequently occurs in attempts at reduction, the rip in the
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capsule extends upward beneath the coracoid process and even

backward far enough to tear the posterior part of the capsule

as well. If this is the mechanism of the production and the

conditions present, then, to reduce this luxation, it is only

necessary to do four things: (i) Eliminate the obstruction of the

muscles by an anesthetic, traction, or other means; (2) place

the arm in a position approximating that which it occupied

when it came out—that is, upward and backward; (3) push

or pull the head toward the glenoid cavity; (4) rotate the

humerus until the rent in the capsule is open to its widest

extent. A failure to replace is due to the failure to perform

these four procedures. In the Henry H. Smith or Kocher

method, dependence is placed on the integrity of the upper or

posterior portion of the capsule to act as a ligamentous fulcrum

to rotate the head out from the side of the chest, and it fails

if these ligaments are torn.

In another ball and socket joint (the hip) the lever mechanism

has been so well pointed out by Allis that it needs only to be

mentioned. When the femur is hyperabducted, the neck

impinges on the rim of the acetabulum and the great trochanter

strikes the ihum immediately above; and so, a long bony ful-

crum is formed and the capsule is ruptured at its lower portion

(Fig. 7). The hip can also be luxated by strong internal rotation

when in an adducted and flexed position. Here the strong Y or

iliofemoral ligament is the fulcrum and the rupture is posterior

and higher up than in luxation by hyperabduction. Reduction

is accomplished much as in the shoulder. EUminate muscular

action by an anesthetic or other means; relax the structures

by adducting or abducting the femur; rotate the b'mb until the

rent in the capsule is opened to its full extent; and finally push

or pull the head into the socket. The head can also be guided

into the socket by flexing and adducting the femur, then exter-

nally rotating it and bringing the limb down. This is practically

the method of circumduction and uses the iliofemoral, or Y
ligament, as a fulcrum to rotate the head into place.

The lever principle is also evident in other dislocations.
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For instance, the acromial end of the clavicle is displaced upward

by the scapula (Fig. 8), rotating on a fulcrum formed by the

base of the coracoid process coming into contact with the under

surface of the clavicle. The sternal end of the clavicle is dis-

located upward and forward by the first rib acting as a fulcrum

(Fig. 9). The lower jaw is luxated by rotating around a liga-

mentous fulcrum formed by the spheno- and stylomandibular

ligaments. In dislocation of the vertebrae the lever principle

is not quite so evident, but frequently a luxation of one side

is produced by a revolving of the displaced bone around an axis

formed by the articulation of the opposite side as a fulcrum.

In the rotary joints, the lever principle is well shown in the

dislocation of the head of the radius from beneath the orbicular

or, as I prefer to call it, the Y hgament. When the hand is

strongly flexed to the ulnar side, the lower end of the ulna acts

as a fulcrum and the radius is deHberately drawn downward

(Fig. 10). This, aided by supination and the traction of the

biceps, readily luxates the head of the bone; of course it comes

forward.

In conclusion, I would say that the main object of the paper

is to see if we cannot study luxations more systematically

instead of individually, and to understand better the mechanism

of their production and thereby simplify the subject and render

the efforts at reduction more rational than so often appears to

be the case. We can appreciate this when we remember that

almost every luxation is produced by h>perabduction or hyper-

extension. Thus to luxate the finger, hyperextend; to luxate

the elbow, h3^erextend; to luxate the jaw, practically hyper-

extend; to luxate the shoulder, hyperabduct; to luxate the hip,

hyperabduct; to luxate the knee, hyperextend; to luxate the

foot, hyperextend; and to luxate the toes, hyperextend.



HEMORRHAGE INTO THE PERITONEAL CAVITY
CAUSED BY ACCIDENTAL RUPTURE

OF THE OVARY

By a. primrose, M.B., CM. (Edin.), M.R.C.S. (Eng.)

TORONTO

As the result of a severe strain a blood cyst of the ovary

may rupture and cause serious or even fatal hemorrhage into

the peritoneal cavity. After careful consideration of the two

cases recorded in this paper, together with a study of the liter-

ature of intraperitoneal hemorrhage of ovarian origin, one must

inevitably conclude that such an accident is not only possible

but that in all probabiHty it is of much more common occurrence

than we imagine.

The most common cause of intraperitoneal hemorrhage in

women is dependent upon an extra-uterine gestation. It is no

doubt true, as has been suggested by some writers, that the

possibility of other etiological factors being active in its pro-

duction has been overlooked, because in an enormously large

percentage of cases a ruptured ectopic pregnancy is found to

be the source of the bleeding. An analogy exists in the confident

fashion in which surgeons diagnosticate appendicitis whenever

localized peritonitis manifests itself in the right iliac fossa. In

the vast majority of instances such conclusions are correct, but

with wide experience we are led to believe that, as a fact, an

absolutely assured diagnosis of acute appendicitis is rarely

possible.

In this paper we are not concerned with a ruptured ectopic

pregnancy as a cause of intraperitoneal hemorrhage, excepting
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perhaps to be reminded of the indirect effect of an extra-uterine

gestation in causing a congestion of the ovary, which may in

turn lead to the production of hemorrhagic cysts, and these

may rupture. This fact should be borne in mind by the oper-

ating surgeon; both ovaries should be carefully examined during

the operation, else a fatal error might be made in failing to

check hemorrhage from an ovary which is in no way connected

with the gestation sac.

The cases which I now record were not connected with

pregnancy. In both instances what appeared to be a normal

Graafian follicle had ruptured as the result of an accidental

strain. In one instance the patient lifted a heavy weight and

the rupture immediately occurred. In the other case the patient

had a violent attack of vomiting in the early stage of an acute

appendicitis and this brought about a similar result. In both

instances serious hemorrhage occurred into the peritoneal

cavity and almost proved fatal in one of my patients. The

histories are as follows:

Case I.

—

Profuse hemorrhage from the accidental rupture of a

Graafian follicle into the peritoneal cavity. The rupture was caused

by a strain while lifting a heavy weight. Operation. Recovery.

Mrs. R., aged thirty-five years, was the mother of twin boys

three and a half years old. There had been no other pregnancy.

The menstrual history was normal. Two days before her period

was due, at eight o'clock in the morning, while attempting to

lift a heavy chest, she experienced sudden severe pain in the lower

part of the abdomen. She became nauseated and had frequent

attacks of vomiting during the day with continuance of the pain.

Twelve hours after the onset of her trouble she was seen in

consultation. She was very anemic, her face bore a pinched

and anxious expression. Her temperature was 97.6° F. and her

pulse 130. There was marked abdominal distention with a wall

uniformly rigid. Palpation at- once induced vomiting. There

was general tenderness, but this was most marked in the left

iliac and hypogastric regions. Per vaginam a mass was felt

which crowded the uterus down and fixed it firmly. Pressure on
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this mass induced great pain. On opening the abdomen a very

large quantity of blood was found free in the peritoneal cavity.

This was fluid in the upper part of the abdomen, but in the

pelvis and about the uterus it was clotted. The clot showed

some tendency to adhesiveness, sufficient to account for the

fixation of the uterus. The left ovary was somewhat larger

than normal, and upon its upper free border existed a ruptured

hemorrhagic cyst the size of a hazel-nut. Arterial blood was

spurting in a pulsatile fashion from a definite point. The ovary

and tube were removed, together with much of the clots and

fluid blood. The right ovary and tube were normal.

The patient made an excellent recovery, but for the first

ten days an evening temperature of about ioo° F. was noted.

This doubtless was due to the peritonitis which is more or less-

an invariable accompaniment of hemorrhage in this locality.

The pathologist reported that the specimen in the gross

showed a corpus luteum (2^ x 2 cm.), with evidence of recent

rupture. There was no pregnancy.

Case II.

—

Hemorrhage into the peritoneal cavity due to a rup-

tured Graafian follicle complicating an attack of acute appendicitis.

The rupture was caused by strain induced by a violent attack of

vomiting.

This patient was forty years of age, married, and an exception-

ally active woman. A few years previously she had a small

cystic adenoma removed from the breast. She has had occasional

attacks of indigestion characterized by flatulence and abdominal

distress, and there has been a tendency to constipation. The

menstrual history was normal, and her present attack developed

two days before a period was due. She had never been pregnant.

At two o'clock in the morning she wakened with acute pain in

the abdomen. She had been at the theatre the night before, and

on her return home had felt some distress and unrest in the ab-

domen but no definite symptoms of local trouble. In the morning

her physician found her with a normal pulse and temperature

and complaining of some tenderness over the lower part of the

abdomen. An enema at 10 a.m. was followed by a violent attack
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of vomiting, which left her very sore and with definite tenderness

in the right iliac region. At 6 p.m., in consultation, one found

acute pain on pressure over the appendix region, with slight but

marked local rigidity. The pulse was 80 and the temperature

normal. She had no nausea. A diagnosis of appendicitis was

made.

Operation was performed at 10 p.m., twenty hours after the

first appearance of symptoms and twelve hours after the violent

attack of vomiting. The moment the peritoneum was opened

in the appendix region fluid blood welled up in the wound in

large quantity. Toward the pelvis some dark clots were found.

An incision was now made in the middle line and a large quantity

of dark blood-clot was found filling the pelvis. The left ovary

and tube were normal. The right ovary was considerably

enlarged, and a cyst about the size of a hazel-nut was ruptured

on its anterior aspect. Adherent to this was a blood-clot. It

was quite obvious that the ruptured Graafian folHcle was the

source of the hemorrhage. The ovary and tube were removed.

Attention was now turned to the appendix, and through the

primary incision in the right iliac region one removed that organ,

which was acutely inflamed and adherent. The pathologist made
the following report on the material removed:

''The specimen received consists of appendix, ovary, and

distal portion of the tube. The ovary is enlarged and ruptured

on its anterior aspect. Adherent to the ruptured portion is a

fairly large amount of clotted blood. Microscopic examination:

The appendix shows acute inflammation in the mucosa and also

an acute peri-appendicitis, as evidenced by the presence of

fibrin and pus on its peritoneal surface. Sections through the

ovary show the remains of a Graafian follicle which has ruptured

into the peritoneal cavity and from which hemorrhage has taken

place. There is no evidence of pregnancy or malignancy."

The sequence of events in this case is quite obvious. The

patient had an attack of acute appendicitis two days before her

monthly period was due, and a violent attack of vomiting had

brought about rupture of a Graafian follicle. The hemorrhage
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into the peritoneal cavity had been slow and had shown no

symptoms, but was only discovered when the abdomen was

opened for the removal of the appendix twelve hours afterward.

Had the patient been left until morning she not only would

have run considerable risk from an attack of acute suppurative

appendicitis, but she might have lost her life from hemorrhage.

These two cases have some points in common. Thus an

accidental strain caused rupture of an ovarian blood cyst and

induced the hemorrhage. In both the Graafian follicle was

ruptured two days before a menstrual period was due. In each

instance one observed that the extravasated blood was clotted

in the pelvis and had remained fluid in the upper part of

the peritoneal cavity. This last observation may bear some

relationship to the circumstance that the pelvic and lower

abdominal zone of peritoneum shows greater resistance to septic

trouble than the upper regions of the peritoneum. The local

conditions which lead to a higher degree of resistance may
likewise favor clotting and induce the tendency to adhesiveness

which on the one hand in the presence of effused blood leads to

the production of the so-called pelvic hematocele and on the

other hand by the production of adhesions may produce a local-

ized abscess well walled off from the general cavity. Pus-like

blood is more likely to become diffused and to remain free in

the upper zones of the abdomen and more Hkely to be Hmited

by adhesions in the pelvis and in the lower abdominal zones.

Jayle, in his paper on retro-uterine hematocele caused by
the rupture of a blood cyst of the ovary, is very emphatic in his

opposition to the usual teaching regarding the etiology of pelvic

hematocele; for example, he calls attention to the fact that

Pozzi in his treatise on Gynecology makes a statement, printed

in italics, intended as an aphorism for the guidance of prac-

titioners, which reads as follows: " L^hematocele enkystee est

Mil accident de la grossesse ectopique.'' In English text-books,

likewise, little attention is paid to this very important subject.

The frequency with which an ectopic pregnancy is found to

be the source of the bleeding has so impressed the various
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writers of such works that they treat this subject in an exhaus-

tive fashion, but give scant attention to the possibility of rup-

ture of an ovary causing hemorrhage in the absence of pregnancy.

The writer in Kelly and Noble's treatise on Gynecology and

Abdominal Surgery makes no mention of free hemorrhage into

the peritoneal cavity. He says that "a pelvic hematocele is

formed of an effusion of blood into the peritoneal cavity which

subsequently becomes encapsuled. In the great majority of

cases the condition results from tubal pregnancy . . . other

causes of pelvic hematocele rarely exist." Webster dismisses the

subject by saying that occasionally an effusion of blood may be

brought about during menstruation usually from sudden strain,

and mentions the fact that this may occur with the rupture

of a Graafian follicle. Hermann enumerates the causes of great

hemorrhage into the peritoneal cavity as (i) rupture of a preg-

nant Fallopian tube; (2) rupture of a varicose vein; (3) rupture

of an ovary; (4) rupture of the gravid uterus. He makes the

following interesting statement: ''There is a physiological

bleeding, not enough to give trouble, into the Graafian follicle

with ovulation. It has been supposed that this physiological

congestion may, by accidental causes acting shortly before the

time of ovulation, be so increased that the bursting of a Graafian

folHcle will cause bleeding enough to form a hematocele. This

is theory; there is no evidence that a healthy ovary ever bleeds

enough to form a hematocele." Hermann, however, states

that when a blood cyst forms pathologically in an ovary it may
assume large proportions and the hemorrhage from this may be

sufficient to kill the patient.

The possibility of serious hemorrhage occurring from rupture

of a Graafian follicle was recognized as far back as 185 1 by

Nelaton, by Rokitansky in 1855, and by Puech in 1858. The
last author applied the term "apoplexy of the ovary" to the

rupture of a Graafian follicle, which he says may cause fatal

hemorrhage into the peritoneal cavity. It has been suggested

that these older writers did not recognize ectopic pregnancy,

which it is claimed must have been a cause which was overlooked
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in many of their cases. It is true that no very special attention

was given to extra-uterine pregnancy until 1883 when Lawson

Tait first operated for its rehef, and there can be no doubt that

many cases described as hemorrhage of ovarian or tubal origin

were really those of ectopic gestation. But some of the more

minute details are given in certain cases by these older authors,

which seem to show beyond doubt that they had cases of serious

hemorrhage from ruptured ovaries in the absence of pregnancy.

The writer wishes to urge that more attention should be given

to accidental hemorrhage from the ovary such as is illustrated

by the two cases herein recorded. The condition is probably

not extremely rare ; thus one finds numerous instances in search-

ing the Hterature. For example, Wilson reports 8 cases of

hematoma of the ovary occurring in the cHnic at St. Bartholo-

mew's Hospital; Holmes records 2 cases of pelvic hematoma of

ovarian origin; Hind reports a case of a very large intraperitoneal

extravasation of blood from rupture of a Graafian follicle of the

left ovary. The patient recovered after operation. Penny

describes a somewhat similar case of hemorrhage from the right

ovary; Lockyer records three cases of extensive intraperitoneal

hemorrhage of ovarian origin; Fordyce reports two fatal cases

of peritonitis following menstrual suppression, in one of which

the bleeding, which had come from a cyst in the right ovary,

had led to the formation of an encysted hematocele which sup-

purated. Jayle reports 17 cases, three under his own care and

14 from the literature. In two of these a blood cyst was ruptured

during examination under an anesthetic. Doran reports a case

of hemorrhage into an ovarian cyst due to torsion of its pedicle.

The tendency to development of blood cysts of the ovaries in a

bilateral fashion is quite striking, so much so that our judgment

must be markedly influenced* by the cicumstance. Jayle called

attention to this fact, and in one of his cases, where he had oper-

ated for hemorrhage from a ruptured cyst of the ovary on one

side, the symptoms recurred some months after and he had to

remove the other ovary for a similar condition. He advocates

double oophorectomy when called upon to operate, particularly
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in women no longer young. This suggestion of bilateral develop-

ment implies a pathological condition of the implicated ovaries.

Jayle considers this to consist of hypertrophy and exaggerated

development of the ovarian capillaries. The rupture of such

bilateral hemorrhagic cysts is also described by Hedley, Lockyer,

and by Giles.

A number of cases are on record where an error of diagnosis

has been made because the condition present simulated acute

appendicitis. Two of the cases reported by Lockyer were

examples of this and were operated on by Mr. Stanley Boyd;

in each a hematocele was present but the appendix was normal.

Wilson also mentions this error in diagnosis and in addition an

instance where the diagnosis of perforated gastric or duodenal

ulcer was made. The local signs of trouble in the right iliac

fossa, with vomiting and elevation of pulse and temperature,

may so simulate acute appendicitis as to make a positive opinion

impossible. The diagnosis too from a ruptured ectopic gestation

cann6t always be made until the abdomen is opened or the

implicated organs carefully examined in the laboratory. Again,,

these two conditions may co-exist.

As far as I am aware the second case recorded in this paper is-

the only one in the literature where an acute septic appendicitis

was complicated by serious intraperitoneal hemorrhage from the

accidental rupture of a Graafian follicle. It suggests to the

writer that possibly some of the instances of fatal peritonitis

reported, in which the rupture of a blood cyst of the ovary was

looked upon as the primary cause, really had their origin in

an acute appendicitis or some such analogous septic condition,

and that the rupture of the ovary was an accidental accom-

paniment due to strain, with something like the sequence of

events described in my case. This view is further strengthened

by the fact that in some instances the amount of blood effused

was extremely small, and the authors have expressed surprise

that such a small quantity of blood should have produced such

grave results.
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SURGICAL DISEASES OF THE ABDOMEN AND
UTERUS COMPLICATING PREGNANCY

By MAURICE H. RICHARDSON, M.D.
MOSELEY PROFESSOR OF SURGERY, HARVARD UNIVERSITY

My subject is a very important one, as I have had occasion

many times to observe. Furthermore, it is a broad one—too

broad perhaps to be considered in one paper, unless we limit

our discussion to a few aspects of it; for it includes not only

all abdominal conditions outside the uterus which may affect

in one way or another the course of pregnancy, but surgical

conditions of the uterus itself.

Inasmuch as my remarks have to do with cases of recognized

pregnancy, and inasmuch as most of the surgical disasters that

occur in connection with pregnancy result from the operative

demonstration of an unsuspected pregnancy, the first and most

important step in the present consideration deals with the

detection of a pregnant uterus under conditions which do not

even suggest a pregnancy, or which, if they do suggest a preg-

nancy, lead to a diagnosis either wrong or not sufficiently positive

to forbid an intervention which might be destructive to the

child or to the mother, or to both.

I am strongly moved by many experiences, some of them

recalHng circumstances of deep chagrin, some of them extreme

satisfaction, and some of them narrow escapes from irremedi-

able disaster—so strongly, that in presenting them to this body

of surgeons I feel that I am giving voice to an ever-present

danger, to a possibility of evil that abdominal surgeons must

ever bear in mind in the case of a woman of childbearing age

—
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the danger of overlooking a possible pregnancy, and consequently

of performing an operation that is useless or worse than useless.

I have seen the question of pregnancy at times treated with a

flippancy that to me has always been inconceivable; for I have

never been able to contemplate with calmness the destruction

of a possible life even when the fetus is only large enough to

be recognized as such. To watch the slowly lessening power

of the fetal heart-beat demonstrated in a pregnant uterus of

five or six months, immediately after a hysterectomy for ade-

quate cause, has proved to me a hard thing to look upon, and

one stimulating the resolve to make such things in future

unnecessary through improved knowledge.

I remember the demonstration of what seemed to me an

unnecessary hysterectomy, or at least one for an inadequate

cause; and I recall vividly a hysterectomy of my own for cancer

of the cervix, in which a small fetus showed for a few minutes

the pulsations of the cord. In this case I have never felt any

misgivings, for the fetus was not more than three or four months

old, and failure to operate meant the inevitable death of the

fetus, with the loss of the mother's only chance of cure.

The cases that I wish first to consider are the ones in which

the uterus is attacked in ignorance of its pregnant condition,

for reasons which ought not to have prevailed, and which

would not have prevailed had the diagnosis been made or even

suspected.

The diagnosis of a pregnant uterus seems about as easy as

any abdominal diagnosis can be, and, were it not that so many
errors of overlooking a pregnancy had come under my own
eyes, I should not take the time to consider at any length this

topic.

The error is a rare one, but if it is a rare one, it is one from

which the resulting disaster may be a disaster of the first magni-

tude. The pregnancy is overlooked either because its existence

is not suspected, or if suspected is not recognized as such.

That such an evil possibility must be considered is shown in

the following cases:

Am Surg 39
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The mother of nine children presented symptoms upon which

was based the diagnosis of extra-uterine pregnancy by the

physicians in the Out-Patient Department of the Massachusetts

General Hospital—^in which diagnosis I concurred. I explored

the abdomen, found no extra-uterine pregnancy, but a normal

pregnancy. The patient died of general peritonitis. This was

many years ago. The dreadful past can never be forgotten.

The error of an unsuspected pregnancy is the most mortifying

because the diagnosis is not even thought of—the truth is

suddenly reahzed when the harm has been done and it is too late

to remedy it. I have witnessed several such demonstrations,

and once I have made one myself-^-demonstrations, I mean,

not of the pregnant uterus in situ after an exploratory operation,

but in the laboratory after a hysterectomy. In one case (at

the Deaconess' Hospital) I operated by total hysterectomy for

a fibroid uterus which we knew to be pregnant. The operation

was deliberately undertaken because of symptoms which seemed

to demand the complete operation. I do not here refer to such

a proceeding, but rather to the hysterectomy in which a preg-

nancy was unsuspectedly found upon dissection of the specimen.

In a recent case I narrowly escaped this disaster. Mrs. S.

presented all the symptoms of a large ovarian tumor without

the signs of pregnancy. I explored and found a uterus so Hke

a pregnant one that I replaced it and closed the abdomen. The

woman went on to term and was successfully dehvered of a

healthy girl. With the uterus in my hands, outside the abdomen,

I could not satisfy myself that it was not a neoplasm.

The difficulty of deciding between a soft fibroid and a preg-

nant uterus with an unusual history has occurred so many times

that I maintain the correct differentiation to be at times almost

an impossibiHty. My own attitude in the matter of positive con-

viction is that it is practically impossible always to tell whether

the enlarged uterus is pregnant or not. Unless there are good

reasons for radical treatment, the indications, once the abdomen

is opened, whether for adequate indications or not, favor closure

of the abdomen and delay long enough to settle the matter.
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The following case is an example of such conservative treat-

ment: Mrs. X, from Vermont, presented an abdominal tumor

without the symptoms of pregnancy. Upon operation the local

physicians demonstrated by laparotomy what seemed to be a

pregnant uterus. The abdomen was closed and the patient

watched. The uterus subsided in size with what was thought

to be a miscarriage. I removed this uterus later and found it to

contain a fibroid about the size of a large orange.

A pregnancy suspected in addition to some other diagnosis

is an uncomfortable situation of affairs, especially when it is

proposed to perform an operation that will destroy the fetus, and,

still worse, the uterus and the power of having more children.

I admit my inability always to tell, with the uterus in my
hands, whether I am holding a fibroid uterus or a pregnant one.

It is at just this moment that a history of pregnancy may decide

the surgeon for or against radical operation. The sHghtest

confirmatory evidence of pregnancy will tend to stay his hand,

while a complete absence of these signs of pregnancy will sustain

him in a radical operation, which, but for the suspicion of preg-

nancy, he would not hesitate to perform. Hence the necessity,

in every woman of childbearing age, of searching most care-

fully for the slightest sign of pregnancy, even in tumors which

least resemble it.

It will be seen that my subject embraces two very distinct

propositions: the first, which I have already considered, the

importance of detecting a pregnant uterus, when there is no

special reason to suspect that condition; the second, what to

do when a pregnant uterus is recognized, but complicated with

certain surgical lesions demanding treatment either in them-

selves or through possible interference with the development of

the fetus, or with parturition.

These conditions, threatening to the Hfe of the mother, or

to the pregnancy, or to both, fall into two general divisions:

In the first division I would place conditions interfering chiefly

with parturition or the course of pregnancy, such as fibroids of

the uterus, cancer of the cervix, cysts of the ovary, and other
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tumors of the uterus or adnexa; these conditions, of course,

may also endanger the life of the mother, either directly in

themselves, or indirectly through compHcations of labor. In

the second division I would place conditions threatening

directly the hfe of the mother, such as an acute appendicitis,

a cholecystitis, a salpingitis, an acute septic infection of the

kidney—in general, acute abdominal sepsis. These conditions

are also likely to cause the death of the fetus, but they do so

through endangering the Hfe of the mother. I shall only be able

to discuss briefly some of the conditions mentioned above.

The most important part of my subject is the treatment of

the pregnant uterus, itself the seat of fibroid tumors. As I have

said elsewhere in this paper. Nature is kind in the management
of fibroids in the pregnant uterus. I have never yet seen any

interference with parturition or with pregnancy caused by
fibroids. To be sure, I have removed fibroids so situated as to

seem Hkely to obstruct the parturient canal. Cases in which

such an operation is necessary, however, are exceptional. The
natural tendency is, either through the increasing size of the

uterus during pregnancy or through its muscular contractions

during labor, to lift fibroids out of the pelvic cavity, where

otherwise they would prove an insuperable obstacle to natural

delivery. In a few cases of pedunculated fibroids or fibroids of

the posterior uterine wall adherent in the pouch of Douglas,

operation may be indicated. In such cases the tumor itself is

most accessible to examination from below. The cases upon

which I have operated have been of this type.

Recent experiences have shown me the safety of removing

directly from the muscular fibers of the uterus tumors which

interfered with pregnancy. In no case has labor been induced.

In one instance the tumor was so large as to fill and block the

pelvis.. It was attached just above the cervix uteri by a small

pedicle. I separated the tumor from the uterus by dissecting

off its pedicle. I then made a good suture and covered the

stump with smooth peritoneum. The patient went on to labor

without incident, and is now perfectly well.
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However, this should not be used as an argument against the

conservative treatment of fibroids of the uterus in general. I

wish only to show that in rare cases where nature alone does

not seem likely to overcome the impaction of a subserous or

pedunculated fibroid a myomectomy may safely be done

during the early months of pregnancy.

In every instance in which it has seemed necessary to remove

from the pregnant uterus a fibroid, the operation has been

successful, and the growth and the birth of the child has been

uninterfered with.

Ovarian cysts are a somewhat less common complication of

pregnancy than fibroids. In them not only is there less chance

of nature relieving a possible obstruction at the time of par-

turition, but there is also danger of serious developments, such

as twists of the pedicle, with strangulation and gangrene, suppu

ration of the cyst, or rupture. Should it be possible to make

the diagnosis, the indication for surgical intervention is much
clearer than in the case of fibroids of the pregnant uterus.

Examination of one of my early cases showed a double abdomi-

nal tumor. The first tumor—an ovarian cyst weighing about

15 pounds—I removed in the old way, by first tapping the

tumor and then delivering the collapsed cyst. Another tumor,

similar in size and appearance, remained, and I attempted to

tap this tumor, preliminary to removing it. I used the old

Spencer Wells trocar, and tried to thrust it into the tumor.

The first attempt failed. I then used more force. The second

attempt failed. I then began to suspect that this tumor was

difterent from the first one. It proved, in fact, to be a pregnant

uterus, about five months along, and not only was labor not

induced, but the child went on to term and the woman was

delivered later, without incident, by Dr. Reynolds.

In a more recent case, I found a right-sided cyst with a long

pedicle. The pedicle was not only twisted itself, causing partial

strangulation of the cyst, but in passing behind the uterus,

constricted and partly rotated it. Removal of the cyst was

followed by a good convalescence, and a normal delivery later.
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My feeling is that in any case of pregnancy complicated by
ovarian cyst in which the diagnosis of cyst of the ovary is made,

operation with removal of the cyst during the early months of

pregnancy is safer than expectant treatment.

Another common disease of the uterus in which the question

of intervention is influenced by the condition of pregnancy is

cancer of the cervix. It seems to me that there is little use in

discussing this question. The only hope for the mother is the

earliest possible extirpation of the uterus. If, in the early

months of pregnancy, it is known that cancer of the cervix is

present, a complete hysterectomy is, in my opinion, indicated;

the pregnancy should not be allowed to go on at the sure

sacrifice of the mother's Hfe.

When the cancer of the uterine cervix is discovered so late

in pregnancy that the child may be born aHve, the question of

intervention becomes a more serious one. In my judgment it

is better to remove the child and the uterus by a complete

extirpation than to allow the child to go on to full term. It

may be, of course, that the disease is discovered at the very end

of pregnancy. In that case the proper course to pursue seems

rather a question for the obstetrician than for the surgeon..

Even at that time the only chance for the mother is complete

extirpation of the uterus. It seems to me, in considering the

question broadly, that the best course to pursue would be

delivery of the child and extirpation of the subinvoluted uterus:

Besides these cases of operations directly upon the uterus

itself or its adnexa, I have operated in conditions which, it

seemed to me, would endanger the life of the mother and child

later in the pregnancy, such, for instance, as cases of recurring

appendicitis. Early in my experience, while I was assistii^g

Dr. Homans, I learned to dread peritonitis as a compHcation

of pregnancy. Dr. Homans told me that, in his experience,

peritonitis complicating pregnancy was almost sure to result

in loss of the child and the death of the mother. I do not mean

general peritonitis, but the local peritonitis of a perforated

appendix. My own experience tended to confirm this fact, that
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peritonitis, from any cause whatever, has a very grave prog-

nosis in pregnancy; and I have ever since followed the policy

of removing the cause of threatened peritonitis, whether it

be infection of the gall-bladder, infection of the appendix, or

infection of the tubes.

In reviewing my experience with the surgery of the pregnant

uterus, I am chiefly impressed by the tolerance of the pregnant

uterus to surgical operations and to general anesthesia. I have

had now many experiences which tend to show that most

operations and general anesthesias do not interrupt pregnancy.

In the beginning I was afraid to advise or to perform operations

upon pregnant women, for fear that miscarriage would be

brought on, or that, in the later stages, parturition would be

induced. Many things have shown me that this fear is very

much exaggerated. I do not recall a single instance in which

abdominal operations of magnitude have caused a miscarriage,

or in which operations upon the pregnant uterus have induced

labor. I therefore look upon the pregnant uterus as extremely

tolerant of surgical operations—much more tolerant of surgical

operations than it is of septic conditions which surgical opera-

tions try to prevent.

The following propositions embrace all that I want to say.

My paper is but a collection of personal experiences tending

to prove these propositions.

In all cases of possible pregnancy the existence of pregnancy

should be eliminated. Some of the greatest disasters of abdomi-

nal surgery have resulted, and will result, from the neglect

of this rule.

The pregnant uterus will take care of itself under conditions

that seem most discouraging. Obstacles that seem insuperable

will be overcome. Before interfering surgically with lesions of

the pregnant uterus itself, or with pathological lesions outside

the pregnant uterus, we must take into account this extraor-

dinary self-sustaining and self-protecting power.

Should it, however, seem best after careful deliberation to

open the abdomen during pregnancy, we may do so with little
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fear that clean aseptic surgical procedure will interrupt the

pregnancy, even if the operation involves the superficial muscular

fibers of the uterus.

All septic abdominal conditions which permit, in the unpreg-

nated woman, safe and easy surgical relief, should be given that

relief in the early months of pregnancy. Indeed, the operation

is more imperative at this time than at any other, because septic

abdominal conditions are specially grave during pregnancy.

We have seen that operation itself does not lead to interruption

of pregnancy in the majority of cases. Hence the importance

of the early removal of a threatening septic focus.
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DISCUSSION

Dr. Joseph C. Bloodgood, Baltimore.

Dr. Primrose in his paper brings up a very important question.

From my experience we may find in women considerable blood in

the pelvis and in the peritoneal cavity with no evidence of tubal

pregnancy. In December, 1904, I explored the abdomen of an

unmarried woman, forty-two hours after the onset of an attack

rather typical of acute appendicitis. Her menstrual period was
not due for ten days. When the peritoneum was opened I saw
dark blood between the coils of small intestine. On exploring the

pelvis I found more of the same bloody material. In examining the

pelvic organs I could find no evidence of disease, except in the right

ovary there was a little tear suggesting the recent rupture of a corpus

luteum. But there was no bleeding from this point. The appendix

in the state of acute inflammation was removed, and the wound
closed. The patient menstruated directly after operation. There

were no further abdominal symptoms, and this patient has been

carefully followed up to the present time, during a period of eight

years.

In May, 191 1, I explored the appendix five days after an acute

attack. The patient did not expect her menstrual period for a week.

I found in the peritoneal cavity and in the pelvis blood of the same
character, and on exploring the' right tube could express blood from

its fimbriated extremity, but there was no evidence of any patho-

logical condition. The appendix was removed and the wound closed.

This patient menstruated the next day. There were no further

symptoms, and after an observation of now over one year no signs

of tubal pregnancy.

I have not observed this in men, but have in 4 other cases in women.
If this blood is found when the peritoneal cavity is opened the

pelvic organs should always be carefully explored. The evidence

shows that blood in the peritoneal cavity in women is not always

associated with a tubal pregnancy, but may come from a ruptured

corpus luteum, or from the fimbriated extremity of a tube. It also

demonstrates that during menstruation blood may escape into the

peritoneal cavity. My observations, therefore, agree with those of

Dr. Primrose.

Dr. Howard Lilienthal, New York City.

I would like to report a case bearing strongly on both these papers.

A woman, aged thirty-two years, and married two months, had
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menstruated for the last time six weeks before I saw her, and then

after an indiscretion in diet she vomited and became very faint.

In a few hours another attack of faintness came on followed by
others at short intervals; at the end of forty-eight hours I saw her

in consultation. At that time she was plainly almost exsanguinated

and presented all the symptoms of hemorrhage. She stated that

she had about six weeks before noted a tumor growing rapidly in

the left side of her pelvis. I believed from the examination, which

showed rather a large tumor in the left pelvis, and from the fact that

she had slight elevation of temperature and a pulse of 120, and was
markedly exsanguinated, that we were dealing with a ruptured

ectopic gestation complicated by tumor. I advised immediate opera-

tion, put her in the Trendelenburg position, and came down on a

fibroid as large as a large cocoanut. Even before opening the peri-

toneal cavity I judged it to be full of blood by the blue color shining

through the peritoneum. I found more free blood than I had seen

in any other case with the exception of one of Banti's disease in which

there had been traumatic rupture of the spleen. The fibroid was
succulent and attached to an apparently early impregnated uterus.

I had to remove the fibroid first in order to make it possible to examine

the abdomen. I then examined the abdomen and pelvis most care-

fully, palpated the spleen and liver, and inspected each tube and
ovary with the greatest minuteness. The first part of the operation

up to the removal of the fibroid had consumed about fifteen minutes,

and I wasted twenty-five more minutes looking for the site of the

hemorrhage, but found nothing. I had to close the wound and hope

for the best. Fortunately the best occurred. The bleeding had

evidently ceased, and the day afterward I transfused the patient so

that her hemoglobin went from 27 to 47 and then to 55. Since then

convalescence has been uneventful. Careful sectioning of the fibroid

showed nothing. There has been no miscarriage and it is now three

weeks since operation.

Dr. Archibald MacLaren, St. Paul.

It seems to me that the books are wrong in the position that

is usually taken, that is, pregnancy cannot be diagnosticated until

two and a half or three months of time has elapsed. I believe that

with a fair probability, a diagnosis of pregnancy can be made at the

first-missed menstrual period. Dr. Richardson's position is abso-

lutely correct in regard to the safety of the operations during preg-

nancy both to the mother and fetus. The pregnant uterus should

never be interfered with unless there is great risk to the mother's

life.
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Operations for chronic or relapsing appendicitis are almost without

risk.

Operations for ovarian cysts are without particular risk, and I

remember years ago operating on a cyst in a woman who was
pregnant, and removing it, the woman going on to successful delivery.

In three years she returned with another cyst of the same size which

I told her ought to be removed, but she declined operation, saying

that she desired another child. I doubted very much whether she

could conceive from this cyst, the tumor being as large as a child's

head, but three months later she returned again pregnant, and this

was the only ovary she had. At this time the ovary was removed
and she went on to a successful delivery.

I do not consider the removal of fibroids from the uterine wall as

particularly dangerous to pregnancy either. I have done a number
of such operations with only one miscarriage. The only miscarriage

I have ever had in twenty-five operations on the pregnant uterus

was in a case where I could not tell the difference between a soft

fibroid and a pregnancy, many years ago. Here I cut down and
exposed the membranes and then sewed the uterine wall together.

A clot formed between the membranes and the uterine wall and the

woman miscarried. With regard to ventral fixation I had only one

case where the woman miscarried as a result of her operation and
during her second pregnancy after she had commenced to bleed I

cut away a pregnant uterus where the surface was two inches in

circumference all the way across, and she went on to full term.

Dr. Lewis S. McMurtry, Louisville.

In this paper of exceptional interest the author quotes the state-

ment of Professor Pozzi, in his treatise on gynecology, that intra-

peritoneal hemorrhage in women, known formerly as pelvic hema-

tocele, is invariably the result of ectopic pregnancy. I think this

statement may practically be found in every modern treatise on this

class of surgical diseases. Formerly the expressions "uterine apo-

plexy" and "pelvic hemorrhage" were frequently met with in medical

literature, but since the epoch-making work of Lawson Tait in 1883

all such accumulations of blood in the pelvis have been attributed

to ectopic pregnancy. In view of these facts the observations pre-

sented by Dr. Primrose, with the report of the pathologist, in this

case are of great importance.

However, there is one possible error which might obtain in such

an observation even when made by one so competent and wdth

painstaking care, and that relates to the exclusion of so-called tubal

abortion in extra-uterine pregnancy. This is a very frequent termi-
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nation of tubal pregnancy. By this process a profuse hemorrhage
may take place into the lower peritoneum and Douglas' space, and
the ovum and fetal remnants are rarely to be found among the

clots. In an operative experience covering several hundred cases of

hemorrhage into the peritoneum, presenting similar findings to those

described in the paper, in every instance the condition proved to be
ectopic pregnancy.

With regard to Dr. Richardson's paper, I am gratified that he

commends a practice which deserves consideration from surgeons

generally, so that the errors he mentions may be less frequent than

heretofore. His position is certainly the correct one; that no opera-

tion during pregnancy should be undertaken that can possibly be

deferred with safety to the mother. It is wonderful what Nature

will do in the face of obstacles apparently insurmountable. Take,

for example, the presence of large tumors. It is remarkable how
Nature will adjust matters and the pregnancy be safely completed.

Dr. Thomas W. Huntington, San Francisco.

It seems to me manifest that the relation between a diseased

appendix and the female generative organs is of vital importance.

With a low-lying appendix involved in a fairly mild inflammatory

process, so mild that the average medical man and some surgeons

hesitate to advise radical interference, it is difficult to exaggerate the

unfortunate bearing which it may have on the right tube and ovary.

Several of my own experiences have taught me very forcefully

that the later consequences of a mildly diseased appendix are to

be found, not in the appendix itself nor in the emergencies which

attend a perforated appendix, but in the results of a localized peri-

tonitis with adhesions extending across to the tube and ovary. Such

a condition, it is well known, has a direct etiological relation to tubal

pregnancy. There seems to be no argument against the early removal

of an appendix which, per se, is of small pathological importance^

one which causes few symptoms, and which, every now and then,

gives sufficient evidence of its existence to warrant interference.

Dr. Ellsworth Eliot, Jr., New York City.

I would like briefly to refer to a case occurring in the daughter

of a doctor who was said to be suffering from an acute appendicitis.

She was eighteen years of age. I saw her within the first twenty-

four hours after the acute symptoms of what seemed a typical appen-

dicitis. There was no history of trauma. She was operated on

without delay and a diagnosis of an intraperitoneal hemorrhage

was readily made as soon as the parietal peritoneum was exposed.
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The appendix was normal. On sponging away the blood which had
completely filled the pelvis, a small laceration of the right Fallopian

tube about one inch from its fimbriated extremity was found. This

was still bleeding, and, therefore, the distal inch and a half was
amputated. A careful microscopic examination was made and there

was not the slightest indication of a tubal pregnancy.

Dr. Leonard Freeman, Denver.

It may be of interest to mention a case which occurred in the

practice of Dr. Fleming, of Denver, of an athletic young woman
who, in vaulting over a fence, experienced violent pain in the lower

abdomen and went into collapse. The abdomen was opened and

the Fallopian tube found torn near its centre. The ovaries, tubes,

and uterus were normal in every way, with no sign of pregnancy.

Dr. John B. Deaver, Philadelphia.

It has been my experience that intraperitoneal hemorrhage nearly

always runs a temperature for a few days at least. In making cul-

tures we usually find the Staphylococcus albus which may have

much to do in preventing a serious peritonitis.

I am fully in accord with Dr. Richardson on the question of acute

appendicitis in pregnancy. Acute appendicitis in the female is

more important than in the male. There is no question in my mind
that salpingitis often results from the appendix. As to the diagnosis

of pregnancy I cannot always diagnosticate this condition from the

outside and sometimes not from the inside.

With regard to Dr. Lilienthal's case I believe it was one of extra-

uterine pregnancy.

I see more cases of tubal abortion than of tubal rupture.

Dr. Richard H. Harte, Philadelphia.

I recall one case in connection with the subject of Dr. Primrose's

paper: that of a lady long past the menopause, who, while riding

in Or carriage, was seized with an acute attack of abdominal pain in

the region of the appendix. As she had a history of chronic appen-

dicitis, the inference was that the appendix was responsible for the

pain of which she complained.

After rest for a few hours in bed, the conditions did not improve

and she was taken to the hospital and immediately operated upon.

The abdomen was filled with blood, and exploration of the ovary

disclosed the fact that it was much larger than normal and ruptured

directly across, and there was profuse bleeding.
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After its removal and cleaning out the abdomen the patient made
an uninterrupted recovery. Our laboratory reported a very unusual

form of angiosarcoma, which finding was also confirmed by Dr. Welsh,,

of Johns Hopkins Laboratory. This special form of growth (which

is very rare) has a history of great malignancy and a disposition to

early recurrence. Since its removal, however (over a year and a

half ago), the patient has been perfectly well and has shown no
evidence of secondary involvement whatever.

Dr. Robert G. Le Conte, Philadelphia.

I want to say a word about Dr. Primrose's report. Within ten

days I have had a case which practically coincides with his cases.

A married woman came to the Pennsylvania Hospital with all the

symptoms of a ruptured extra-uterine pregnancy. At the opera-

tion a quart of clotted and fluid blood was removed. The right

ovary was found ruptured and had the appearance as if a Graafian

follicle had existed, filled with blood and torn across; the vessels

were still bleeding. The right broad ligament and tube were abso-

lutely normal. The ovary was removed and the tube allowed to

remain. I have not yet had a report from the pathologist. It did

not resemble an extra-uterine pregnancy but rather a laceration of

the ovary.

Dr. Albert Vander Veer, Albany.

In 1873 I was called to see a patient who had been married ten

years, with no pregnancies, but she always suffered greatly during

the menstrual periods. She had had an unusually severe attack

of pain. I had examined her previously, but was unable to make out

any change in her condition aside from a retroversion of the uterus,

but no growth. An anodyne was given. About two o'clock that

night I was sent for in haste, and when I got to her found the typical

symptoms of a pelvic hemorrhage, and, therefore, requested Dr.

Thos. Hunn to see the case with me, which he did, and we agreed in

this diagnosis. He remarked "how pleased you would be if you could

get that vessel just under your finger. " The woman was kept very

quiet, we applied an icebag, and we had the pleasure of seeing her

gradually recover, but the hematoma in the pelvis was a long time

absorbing. She is alive, and I have seen her occasionally since.

She continued to suffer at her menstrual periods, although not as

severely until her change. Since that experience I have always

kept the case in mind, and have watched carefully to find a pure

case of hemorrhage from the ovary, but have never been able to find
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one. Wherever I have had a case with blood in the pelvis it has been

a case of pregnancy.

I was greatly interested in Dr. Richardson's paper. When we
began to pubHsh our cases in 1893 and 1895 I then presented a paper

on the subject of pregnancy comphcated with cancer of the cervix,

and quoted a number of cases of that kind and the record attending

the delivery of the patients, and I felt at the time to recommend very

earnestly that a woman suffering from cancer of the cervix where
no operation was advisable should have the uterus emptied, and I

have advocated that procedure. But I have met with a few cases

where the patient has said that she would prefer to give birth to a

child even if she lost her Hfe in the operation. Last November I

was called in consultation to see a woman from whom her surgeon

had removed the left breast for carcinoma eighteen months pre-

viously, and now she had inoperable carcinoma of the right breast

;

she was four months pregnant, and was very anxious to have a child.

There was some question of financial inheritance in this family, and
she insisted that she be allowed to go to term. She finally gave
birth to a lovely child, but died six weeks later.

Dr. Arpad G. Gerster, New York City.

As far back as fifteen years ago I published the histories of a series

of cases of acute appendicitis during pregnancy and even considered

such relations as w^ould aid the general practitioner and surgeon in

deciding just what is being insisted upon now. This paper has

been long forgotten; among the cases there was one class which
Dr. Richardson did not mention, although he referred to it in a general

way, that is, a twisted ovarian tumor in the right side of the pelvis

which gives the symptoms of acute appendicitis and is one of those

conditions which should be operated on. The gist of the remarks
of Dr. Richardson might be repeated in the fact that such gross

errors, examples of which I am going to mention, based on an imperfect

and incomplete diagnosis, where a pregnancy in the sixth or seventh

month is not recognized, seem to be almost incredible. Yet I have
knowledge of two instances where the pregnant uterus was mistakenly

removed once for an ovarian tumor, and once for fibroid; they were
both natural cases far advanced in pregnancy.

Dr. Alexander Primrose, Toronto, Canada (in closing)

:

I think the discussion has justified the opinion expressed in the

paper that serious hemorrhage from the ovary in the absence of

pregnancy is more common than has hitherto been taught. Dr.
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McMurtry is right when he suggests the difficulty in diagnosis of

excluding pregnancy; 'it is possible that the gestation sac may be

separated and lost and the hunt for chorionic villi might prove futile

although pregnancy actually existed. In the 2 cases I reported,

however, it was evident that there was no pregnancy.

Dr. Richardson. As I said in presenting my subject, I have

proved my propositions to my own satisfaction. All I say is that

appendicitis is very fatal in a pregnant woman, and I believe that

if a pregnant woman develops appendicitis, it is the wiser thing to

remove the appendix. In my hands this operation has never been

followed by a miscarriage. I have also removed fibroids from the

pregnant uterus without resulting miscarriage. I have followed Dr.

Deaver's dictum in acute appendicitis—that is. No delay in any case

—and I can think of no such case in which I would not operate.

Dr. Primrose's paper shows that we are now learning much in

regard to living pathology which we never knew before. What do

we know about the amount of free blood in the abdomen after every

menstruation? I have time and again seen a ruptured Graafian

follicle, and I have taken out an ovary thinking that the bleeding

came from an ovarian pregnancy. As I look back upon these cases,

it seems to me that no pregnancy was present, and I believe now
that I probably removed ovaries from which there was simply a con-

siderable hemorrhage during menstruation. The operations were, I

think, totally unnecessary. You have all doubtless noticed, when
doing operations upon patients who were menstruating, that at times

free blood was present; and why could not this normal amount be

greatly increased without becoming really pathological?

Dr. Charles A. Porter, Boston.

In connection with Dr. Richardson's paper, I wish to report the

following case: A woman, aged thirty years, married, one child,

aged two years, now two months pregnant, had suffered for a number
•of weeks with pain, fever, increasing constipation, and tenderness

in the left iliac fossa. For the last few days there had been visible

peristalsis with colicky pains. A distinct mass could be felt in addi-

tion to the somewhat enlarged uterus. I operated and found an

almost complete obstruction of the sigmoid, due to an inflammatory

mass, probably a diverticulitis, with a large, foul intramesenteric

abscess. I performed a lateral anastomosis and drained the abscess

with a cigarette wick. Her convalescence was uneventful, except

for a slight fecal discharge for three or four days. She came to see
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me two months later (that is, four months pregnant) without symp-
toms, with normal bowel movements and complaining only of a

slight feeling of tension in the lower abdomen. In view of the recent

operation, with the possibility of adhesions, and increasing obstruc-

tion, in spite of the anastomosis, I felt that the pregnancy should be

interrupted. Dr. Richardson saw her in consultation, and advised,

however, non-interference. She was seen again a month later (five

months pregnant), and except for a small sinus and slowly increasing

constipation, with a feeling of tension, was perfectly well. I referred

her to a competent obstetrician, with the hope that she might have

a hving child.

Am Surg 40



ACUTE INFLAMMATION OF LONG BONES

By ROBERT G. LeCONTE, M.D.
PHILADELPHIA

I DESIRE to make a short report of some of the features

developed in a study of a series of 80 cases of acute inflammation

of the long bones operated upon in the Pennsylvania Hospital.

All chronic cases, syphilitics, and tuberculous lesions have been

eliminated.

Etiology. At the present time many beheve that trauma is

hardly to be considered as a predisposing cause, but we still

think that it initiates these inflammations in a large proportion

of cases. Fifty of these patients, or 62 per cent., were between

the ages of five and twenty years, that is, during the period of

greatest muscular activity. Sixty-five, or 81 per cent., were in

males, and with the 48 histories in which there was a record of

trauma, it occurred in 38, or 80 per cent.

The exciting causes are the usual organisms of suppuration.

In 23 cases where a bacteriological examination of the pus was

made, Staphylococcus pyogenes aureus was present in 13, or

56 per cent.; Streptococcus pyogenes aureus represented 13 per

cent., and the rest were scattered.

The localization of the starting point of the lesion is , very

important, for it has been our experience that when the original

focus has been found and. all the necrosed tissue removed at the

primary operation, secondary operations are very rarely required,

and when required are only minor in character.

Stone, in 1907, called attention to the frequency with which

bone lesions in infants and young children were found in the

epiphysis, and Homans, in a recent report of osteomyelitis in

children under twelve years of age, found 84 per cent, of the
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lesions originating in the ends of the bones, i. e., in or near the

epiphysis. In our group of cases we find the lesion originating

in the ends of bone in 50 out of 55 cases (90 per cent.) before

Fig.

Fig. I Fig. 2

I.—Acute, localized osteoperiostitis of the tibia. Thickening and

elevation of periosteum: rarefaction of the cortex.

Fig. 2.—Localized osteoperiostitis of tibia. Erosion of bone.

the fusion of the epiphysis and diaphysis. In 14 cases occurring

after the age of epiphyseal union, 8 (57 per cent.) were found in

the end of the bones. In 1 1 cases we were unable to determine
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the origin of the lesion. It is therefore fair to assume that during

infancy and childhood these suppurations nearly always originate

near the epiphysis, but after this age they may occur with equal

frequency in the shaft or the ends of the bone.

Fig. 3.—Localized osteoperiostitis of upper third of humerus,

bone; thickening of the periosteum.

Erosion ol

In a paper published a year ago, in the Boston Medical and

Surgical Journal, we believed that the majority of the bone

inflammatory lesions originated beneath the periosteum, but

a more careful study and a division of the cases into lesions

originating before and after epiphyseal fusion show that after

epiphyseal fusion a number originated beneath the periosteum and

subsequently became medullary, while before that union takes

place the large majority originate centrally, the pus escaping at

the ends of the bone into the periosteum and surrounding tissues.

%



Fig. 4.—Localized osteoperiostitis of tibia. Thickening and elevation of

periosteum ; rarefaction of cortex.



Fig. 5 Fig. 6

Fig. 5.—Diffuse osteomyelitis of twelve years' duration.

Fig. 6.—Localized osteomyelitis.
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Fig. 7
Fig. 8

Fig. 7.—Entire diaphysis of tibia removed at operation.

Fig. 8.—Regenerating bone eight weeks after complete resection of the

shaft of the tibia for acute osteomyelitis of four weeks' duration.



Fig. 9 Fig. io

Fig. 9,—Same patient as Fig. 8. Regeneration of bone twelve weeks
after resection.

Fig. 10.—Same patient as Figs. 8 and 9. Two fractures one year after

resection of tibia. Final union.



Fig. II.—Regenerated tibia thirteen years after complete subperiosteal

resection for acute osteomyelitis.
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The localization of the suppurating focus to the periosteum,

the cortex or medulla, is essential but more difl&cult. In children

before the age of epiphyseal union, Homans believes that the

bulk of the infections originate in the medulla, while Stone

found that they rarely involved the medulla, originating in

the epiphysis and then becoming subperiosteal. These cases

are always acute, and unless the x-yslj is taken early in the dis-

ease the origin of the primary focus is in doubt. With us the

cases came under observation too late in the disease to either

affirm or deny these opinions.

Fig. 12.—Photograph of the same patient as Fig. 11.

An analysis of our cases shows that the character of the

operative treatment has a very decided effect upon the course

and virulence of the disease. We have divided the cases

according to their treatment into five groups:

Group I. Within ninety-six hours from the onset of symp-

toms. At the primary operation the medullary cavity was

opened and all of the inflamed tissue thoroughly removed. Sub-
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Pig. 13.—Regeneration one year after excision of the upper three-fourths

of the humerus.
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sequent operations, none. One death six hours after operation

from progressive septicemia.

Group II. 'From four to seven days after the onset of symp-

toms, at the primary operation, the medullary cavity was opened

and a considerable portion of inflamed tissue removed.

Group III. More than seven days after the onset of symp-

toms. At the primary operation the medullary cavity was

opened and a considerable portion of inflamed tissue removed.

Where the whole of the inflammatory tissue was removed in

Groups II and III no further operations were necessary.

Group IV. At primary operation only the superficial tissues

and periosteum were incised and drained. Medullary cavity

not opened.

Group V. At the primary operation the superficial tissues

only were incised and drained. Periosteum not opened.

In the first three groups the focus of disease was found and

more or less completely removed. With the delay in time of

operating, there was an increase in the amount of bone destroyed,

the time required for the period of repair, the number of unhealed

lesions, and in the subsequent number of operations.

Drainage of medullary cavity at

primary operation.

Total cases

Osteomyelitis local, per cent.

Osteomyelitis general, per cent. .

Entire shaft destroyed, per cent.

Unhealed, per cent

Period of repair, days ....
Subsequent operation, required,

per cent.

Deaths, per cent

The influence of the character of the operation is still more

striking by comparing the totals of Groups I, II, and III,

in which a more or less ideal operation was done, with Groups

IV and V of incomplete surgery.
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Groups I. II, and Group V,

III, drainage Group IV, drainage of

of medullary drainage of superficial

cavity. periosteum. tissues.

Total 27 20 33
Osteoperiostitis, per cent o 10 9
Osteomyelitis, local, per cent. ... 68 35 31

Osteomyelitis, general, per cent. . . 20 45 30

Entire shaft destroyed, per cent. . . 13 35 18

Unhealed, per cent 15 25 24

Period of repair, days 106 116 250

Subsequent operation required, per

cent 24 175 160

Deaths, per cent 7.4 10 9

In many of the cases of Groups IV and V, if not in all of them,

the medullary cavity was involved at the time of the primary

operation but was not opened, as the operator, finding a con-

siderable subperiosteal abscess or abscess of the soft tissues,

was satisfied with draining it. The original focus of infection

was therefore not touched at the primary operation. It must

be remembered that superficial lesions of the soft tissues or

beneath the periosteum do not exclude a medullary involvement,

for the infection often is so virulent that periosteum, cortex,

and medulla are all involved as early as seventy-two hours

after the onset of symptoms. When we find pus in the soft

tissues the periosteum must be explored, and when pus is found

beneath it, the medullary cavity should always be opened, if

four days have elapsed since the onset of symptoms. In two

cases we found the medulla healthy and no infection of the

medullary cavity took place as a result of opening it.

A study of these cases emphasizes clearly to us two points

in the treatment: the necessity of a prompt operation with

adequate drainage of the primary focus of infection, and the

removal of all diseased bone at the primary operation, even if

that removal entails a more or less complete excision or resection

of the shaft. We have found there is no point so early in the

disease that the periosteum fails to reproduce the bone removed,

but at a later time, somewhere between six months and a year,
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the reproductive power of the periosteum is exhausted and it

fails to regenerate bone. When the condition of the patient

warrants it at the primary operation, radical treatment greatly

shortens the time of convalescence, prevents further destruction

of bone, lessens the subsequent number of operations, and reduces

the mortality.



SURGERY OF THE LONG BONES

By JAMES E. MOORE. M.D.
MINNEAPOLIS

The most interesting phase of the surgery of bones at the

present time is the treatment of fractures through open wounds*

It has already an estabhshed place in surgery, but its limitations

are not yet clearly defined. The tendency at the present time

is to overdo and to operate upon some patients who would

have good results without operation, and we have no moral right

to change a simple into a compound fracture except when the.

welfare of the patient demands it. I am confident, however,

that as our experience increases even the most conservative

surgeons will employ it in some cases not now considered suitable.

The Lane plate is doubtless the best device for fixing frag-

ments through an open wound. The clavicle is not well adapted

to the use of the plate because of its shape and because it is

too close to the surface. A bone so shaped or a fracture so located

that only one screw can be placed in one end of the plate is not

well adapted to the use of the plate, because the one screw so

frequently fails to hold. Most of the plates I have been obliged

to remove after my own and other surgeons' operations have

been close to the surface. In one case in which I used a plate

for a fractured clavicle satisfactory union was secured, but the

plate had to be removed later because the one screw had loosened

and was causing pain.

In most cases where it becomes necessary to remove the plate

it has already performed its function and bony union secured,

so that the mere fact of its having to be removed does not militate
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against the operation. In no single instance have I known the

use of the plate to be followed by disaster. Had I used silver

wire in my clavicle case the patient doubtless would have

been saved the second operation, but he could not have had a

better result.

Our greatest disappointment in the use of the plate is in

compound fractures, for these are the very cases in which it

would be most helpful, but the lowered vitahty of the tissues

caused by the accident prevents them from healing over a foreign

body and infection, the greatest danger in compound fractures,

occurs more frequently when plates are used. The wound will

sometimes heal over the plate after an infection. It is a very

common experience to have some serum escape from the wound

after introducing a plate and still have the wound heal kindly.

I placed a plate upon the radius of one patient who had been

treated for a comminuted fracture of both bones of the forearm.

The ulna was well united in good position but was shortened.

The radius was united with a very large callus and a pronounced

bowing outward. The surplus callus was removed, the radius

shortened and straightened, and the plate fastened to the outer

side with four screws. The wound healed promptly. A plaster

splint was applied and the patient allowed to go home. Several

weeks afterward the patient wrote to me that the wound had

opened. Three months after the operation he came back with

an open suppurating wound, a loose plate, and an ununited

fracture. The plate was removed, the wound thoroughly mopped

with iodine, the ends of the fragments freshened and another

plate immediately applied to the dorsum of the radius. The

wound suppurated very freely but drainage was good, so that

the patient suffered no serious effects. At the end of three

weeks the patient went home with the wound all healed but one

small sinus. After two months the patient returned with firm

bony union, but the sinus still remains. The mere presence of

a sinus is not a positive indication for the removal of a plate, for

it will often close with injections of bismuth paste or balsam

of Peru.
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The most unpromising cases are those ununited fractures

where for reasons unknown the patient fails to produce osteo-

blasts and no callus is formed. I have secured bony union in

one such case at the end of six months by the use of Lane's

plates. The use of a bone spHnt taken from the patient's own
person, so ably advocated by Murphy, is doubtless our best

resource in these cases.

The greatest advance in the surgery of the long bones in

recent years is in the treatment of fractures of the neck of the

femur. It has been clearly demonstrated that our former reasons

for non-union of the neck of the femur were fallacious, and that

the principal reason is that the fragments have not been properly

reduced and held in place. Since December, 1903, I have em-

ployed the two-way pull of Maxwell, and in only one instance

where a ninety-three-year-old patient died, have I failed to secure

bony union, and in one of my patients the dressing was not

applied until four weeks after the accident. With the exception

of those rare cases where the joint capsule is torn and prevents

reduction of the fragments, fractures of the neck of the femur

can be treated with as great assurance of bony union as can

fracture of the shaft. Fig. i illustrates the principle of Maxwell's

dressing. The usual Buck's extension is applied and an addi-

tional pull of 12 or 15 pounds upward and outward at an

angle of 45 degrees, so that the resultant of the two pulls is in

the direction of the long axis of the neck. This draws the large

fragment outward, making the capsule of the joint taut in the

form of a hollow cylinder. The short fragment is attached by

the ligamentum teres at its proximal end with the distal end

floating free within the capsule, so that when the capsule is

drawn taut the fractured surfaces are brought together and

held there.

Another fallacy connected with fracture of the femoral neck

is the behef that it is confined to old people. Since my attention

was called to this matter by Whitman I have seen several cases

of fracture of the neck of the femur in children. They are often

of the green-stick variety, and at first are treated as sprains or
Am Surg 41
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Fig. I
.—The two-way pull in treating fracture of the neck of the femur

(Maxwell)

.
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contusions and later as cases of coxa vara. Whitman's treat-

ment by a plaster of Paris splint with the limb in extreme

abduction is simple, comfortable, and efficient.

Notwithstanding the fact that the Maxwell and the Whitman
methods of successfully treating fractures of the neck of the

femur have been taught for years, a great many, I fear the major-

ity, are still being treated by the old methods, the usual result

being non-union. But even then all hope is not lost, for when

the patient is not too old the fracture can be successfully treated

through open wound. Fig. 2 is from a skiagraph of a hip I

operated upon two and one-half years after the accident. By
sawing off the great trochanter and turning it up, the joint can

be readily exposed, the broken surface freshened, and the frag-

ments nailed together. The trochanter is then nailed in place

and the usual dressing applied. Extension is not necessary

after the operation, as the nails together with the splint are

sufficient to retain the fragments in place.

Osteomyelitis furnishes a large percentage of surgery of the

long bones, and since I have learned to use the Moorhof bone

wax these cases are among the most satisfactory in my practice.

Notwithstanding the fact that every teacher of surgery lays

special stress upon the early diagnosis and prompt operative

treatment of osteomyelitis, these cases are very commonly treated

as rheumatism until the time for stopping the ravages of the

disease has gone by, and the consequence is that we are called

upon to remedy the mischief done by the disease much more

frequently than we are to operate for the relief of the disease

itself. Unfortunately, when the diagnosis is made the operator

is too often content to cut down to the bone, evacuating the

secondary outside abscess without opening the medulla. This

does not relieve the internal pressure and the necrotic process

goes on inside. Another very common mistake is to make too

small an opening into the bone. A small drill or trephine hole

is rarely sufficient. A Hberal opening should be chiselled through

the compact tissue of the bone and moist dressings applied.

Nichols made the important suggestion that the infected medulla
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should not be curetted out, as this destroys much bone-pro-

ducing tissue, and it is unnecessary, because when the hard shell

of the bone is thoroughly opened nature will do the rest. It

Fig. 2.—Fracture of the neck of the femur secured by nails.

is astonishing how some of these cases are neglected. I recently

operated upon a patient in the University Hospital who had

evidently been suffering from an abscess in his tibia for twenty-

eight years.
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The old operation for the removal of a sequestrum where

the cavity was packed and repacked indefinitely with gauze

was very trying to both patient and surgeon. The treatment

was very tedious, very painful to the patient, and always left a

very unsightly scar. You will pardon me, I am sure, for going

a little into detail of the technique for the use of the bone wax,

but many failures have been reported after its use, and these

failures surely must have been due to faulty technique, for in

my practice and in the practice of other surgeons with which I

am familiar it is an undoubted and even brilliant success.

During the operation the Esmarch bandage should always be

used, otherwise the patient may lose too much blood. I have

known one patient to bleed to death from the lack of this pre-

caution. Where the soft parts are healthy, so that complete

primary union may be hoped for, the bandage should be removed

after the sequestrum has been removed and the cavity steriUzed,

and the oozing controlled by hot water or hot air until the cavity

is thoroughly dry before the wax is introduced. While the cir-

culation is cut off by the bandage the cavity may be sterilized by

filling it with carbolic acid and allowing it to remain from three

to five minutes, after which it should be mopped out and the

cavity repeatedly washed with alcohol. This is perfectly safe,

because no absorption can take place while the bandage is

applied. Great care should be exercised to protect the soft

parts from the acid, as it will cause a layer of necrosis which

will interfere with union. Some of the reported failures were

doubtless due to a neglect of this precaution.

In cases where the soft parts are blue, or made up partly of

scar tissue, primary union throughout cannot be hoped for,

and the wax may be introduced before removing the Esmarch,

as this will materially shorten the operation. The sharp edges

of the bone on either side of the groove should be chiselled off

to prevent pressure necrosis of the flaps. The cavity should

be thoroughly dried before introducing the wax. Moorhof

used a special hot-air blast for this purpose, but the evaporation

of the alcohol is usually sufficient. The drying may be hastened
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by introducing the electric cautery blade into the cavity, being

careful not to bring it in contact with the bone so as to cause

necrosis. After the cavity is sterilized and dried the limb should

be held horizontal and the melted wax poured in or injected

with a syringe, care being exercised that it is not hot enough

to damage the tissues. The periosteum is then closed over the

wax by a running suture of chromicized catgut. The integument

is then closed with a running suture of iodized catgut. I have

found it expedient to introduce a few interrupted stay stitches

of silkworm gut, as the catgut sometimes absorbs too soon,

allowing the wound to gape. These stay stitches can often be

left for a month without causing harm. A liberal dressing of

dry sterile gauze is next appHed and held in place by a snug

roller bandage over which a plaster of Paris bandage is applied.

In cases where the soft parts are healthy this dressing may be

allowed to remain from two to four weeks, when the wound will

often be found completely healed. Not infrequently one or more

sinuses will remain for a time, through which serum, colored

yellow from the iodoform, will drain, but if kept sterile they

will eventually heal. After a number of months, depending

upon the size of the cavity, the wax is absorbed and replaced

by bone.

When the soft parts are blue, or partly scar tissue, the dressing

should be changed in ten days or two weeks, when the wound

will usually be found partly gaping, exposing the wax. The

wound is dressed with sterile gauze impregnated with balsam

of Peru, and it will gradually heal over. This process is usually

somewhat tedious, but the patient is perfectly comfortable and

can often use the limb while the healing process is going on.

The wax will sometimes work out in these open cases, but so

long as the wound is kept sterile more melted wax can be poured

in. Even in these open cases the patients are so much more

comfortable and the time of heahng so much shorter than after

the old packing method that there is no comparison.

When a pathological fracture occurs from osteomyelitis the

periosteum is usually preserved and nature will bring about a
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cure if the sequestrum is removed and the Hmb properly cared

for. Fig. 3 is from a skiagraph of a boy's humerus showing

complete restoration of bone of normal size and shape, after a

Fig. 3.—Repair after fracture of neck of humerus complicating osteomyelitis;

sequestrum removed.

pathologic fracture and removal of a sequestrum consisting of

an inch and a half of the whole circumference of the shaft.

I have found the bone wax very useful in complete excision

of the elbow. The cavity is completely filled with the wax which
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remains long enough to prevent the bones from coming in contact,

and, being surrounded by soft parts, is gradually absorbed and

replaced by connective tissue. Since I have used the wax in

these cases my patients have been more comfortable and have

obtained better results than formerly. There is quite a free

oozing of yellow serum for a time, but the wound has always

healed satisfactorily.



THE TOMATO JOINT

By ROBERT W. JOHNSON, M.D.
BALTIMORE

This is not a discovery, it is a reminder.

Had Mrs. Bardell, instead of Mrs. Leo Hunter, said to Mr.

Pickwick, ''I must make you promise not to stir from my
side the whole day," she could not have taken a more secure

way of enforcing his presence than to fill out the famous menu
emphasized by Sargeant Buzfuz at the notorious trial.

''Chops and tomato sauce, yours, Pickwick; chops! gracious

heavens! and tomato sauce!" The great novelist, true to

nature, though possibly wrong in his pathology, elsewhere

states, '^ Mr. Pickwick was laid up with an attack of rheumatism.'^

Mr. Weller, Sr., rushes in where angels almost fear to tread,

with his diagnosis and treatment of gout as follows:

''The gout is a complaint as arises from too much ease and

comfort. If you're attacked with gout, sir, jist you marry a

widder as has got a good loud woice, with a decent notion of

usin' it, and you'll never have the gout again. It's a capital

prescription, sir; I takes it regular, and I can warrant it to

drive away any illness as is caused by too much jollity."

My real reason for bringing this subject before you is that

frequently, especially in the autumn, we are called on to see

cases of joint involvement that have all the ear-marks of surgical

trouble. As in the life history of hip-joint disease, there has

been a fall, a twist, or bruise at sometime or other, so with this

joint affection and with the pertinacity of those who use psychic

analyses—for "psychic trauma" we can generally bring out by
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careful and positive, possibly leading, questioning a history

of sprain or strain about the time of joint discomfort. If the

knee, a favorite joint, be involved, we find it enlarged, swollen,

tense, or with marked effusion but not red, painful especially

on motion, but the pain of rather a subacute condition, with

slight increase of local heat. The floating patella can be made

to strike the condyles, and occasionally the joint is caught

in extension and with difficulty flexed, due to the displacement

of its constituents by the effused fluid. If you are not the

first consulted, you will find evidence of treatment dependent

on the energy and ignorance of the previous attendant, and

ranging all the way from the cosmetic effect of iodine to mechan-

ical fixation in plaster. When asked if the treatment has done

good, the patient affirms ''not a bit," or in the words of that

practical joker, Osier, who popped his head into my office one

morning and told me before my waiting patients, "That trouble

has all come back." I had the presence of mind to say, ''You

should have been ashamed to have gotten it in the first place;"

but you cannot say that to these patients, for there is more

obloquy to the surgeon that has treated them thus than to

the sufferer himself.

I have seen some of the best and most careful men make

mistakes in these cases, simply because they are not satisfied

with an easy diagnosis, or get a preconceived fixed idea from

the history and appearance of the joint. I will not go into

the minute examination of the urine, beyond stating in a general

way that it is hyperacid with marked evidence of urates in the

brick-dust deposit, nor are the other signs of uric acid diathesis,

as we used to call it, absent—depression, acid dyspepsia,

occasionally pruritus, and even eczema. Nor is the pain Hmited

to joints alone, for we find it simulating intercostal neuralgia,

gallstone, podalgia, or severe pain in the fibrous tissue about

the OS calcis. I recall an instance which looked almost like

hysteria. I was called to see a gentleman with pronounced

pain in his heel, without much local evidence, and before I

got home I had a similar pain that nearly kept me from walking.
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I recognized in both instances the cause, i. e., we had both

indulged in tomatoes.

When you think that there are over 288,000,000 quarts of

canned tomatoes consumed in these United States a year, not

to speak of the milHons used in the natural state, one wonders

almost that some are not drowned in the flood of acid that

engulfs the American, whether he is a boarder or a sojourner

at home. In nine cases out of ten you will find on taking the

history of your joint patient, or I may go farther, treating

obscure indefinable aches, that the tomato is the basis for the

acid condition, and if we add coffee, we can increase our per-

centage to ttV- Both are so seductive—the raw, the salad, the

broiled for breakfast, the fricasseed, the baked, the soup, the

sauce, the stew, etc. (I have placed them in the order of their

malignancy)—really figure so in our daily lives, that modern

theology might do well to substitute the tomato for the apple

as Eve's most insinuating and dangerous delicacy, and fix as

the French have done its appellation of pomme (Tamours in

contradistinction to our Irish friend, pomme de terre.

So much for the etiology and symptoms. What is the

prognosis? That depends so on treatment that the personal

equation of the surgeon and not the patient has to be taken

into consideration. If the cause is recognized and removed,

then we may look for recovery inside of forty-eight hours. If

the surgeon thinks that the waters of Abana and Pharphar are

better than lithia water, or if he thinks that the expectant plan

with rest is proper, one cannot say how long it will take nature

to counteract the tomato, especially if that delicacy is continued.

I have never seen a case go on to suppuration, and I believe

time will cause the absorption of the effusion; but why wait

when the whole trouble may be cured in twenty-four to forty-

eight hours by recognition of the devil that has entered into

man via the tomato can, and can be cast out via the hthia

water bottle? Hence the treatment is simplicity itself. Exer-

cise pressure and some restraint on the joint by a closely appHed

flannel bandage, without necessarily in all cases taking the
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patient off his feet and then by means of hthia water or some

such salt counteract the acid which is irritating the serous

membranes, thus producing the effusion. From henceforth,

tomato must be anathema maranatha to that patient. Whether

this is a form of gout or rheumatism, I am not prepared to say.

I have reminded you of a condition we often see and sometimes

misinterpret.



END RESULTS OF FRACTURES OF THE SHAFT
OF THE FEMUR

By W. L. ESTES, M.D.
south bethlehem, pa.

The femur, on account of its location in the skeleton, its

function, and its great size, when broken causes a very serious

condition both as regards the immediate effect and the ulterior

consequences.

The vulnerability of this largest and strongest bone of the

skeleton is rather astonishing considering its great strength,

but if one bears in mind its location and the almost constant

exposure of this bone to injury in all kinds of strenuous manual

and mechanical labor, it is not wonderful that it is so frequently

fractured.

The records of St. Luke's Hospital show that of 1869 fractures

of all kinds admitted into the wards, 245, or 13 per cent., were

fractures of the shaft of the femur; 167 were simple fractures,

and 78 were compound, comminuted, or complicated fractures.

The violence necessary to fracture the shaft of the femur

must be very great, the consequent injury must therefore be

very considerable, and the resulting condition one which deserves

most careful consideration and skilful handhng.

The systematic employment of radiograms to illustrate and

to check the result of formal reduction of all major fractures

showed such marked lack of accurate restitution of fragments

in cases of apparently good restitution, the former confidence

which he felt in treating a case of fractured femur was so

thoroughly disturbed in the writer's case that he set about

reviewing all of his own available cases, and has attempted to
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collect the experience and results of other surgeons in regard to

these fractures ; also he has attempted to collect and to compare

the results of the closed and open methods of treatment.

In judging the results of treatment of fractures of the femur

one must take as a standard, either, first, good functional results

alone, or, second, good function and satisfactory cosmetic results.

Both the growing estheticism of the period and the common
use of radiography require one to adopt the second standard,

namely, end results of fractures should be estimated by good

functional and satisfactory cosmetic results.

Surgeons who assert that good functional results alone should

determine the value of the treatment reason probably that

the human frame readily adapts itself to conditions of acquired

asymmetry. Notwithstanding some shortening, overlapping

of fragments, change of the angle of support, and variation of

leverage and fulcrum if the fragments are firmly united, the

final result may give the patient good function, in that he can

use the member without serious inconvenience and without

noticeable awkwardness of station or motion. But it will

require a long time for the rest of the skeleton and the muscles

to adapt themselves to the changed conditions and acquire the

position and habit of good function.

Good cosmetic results, by which I mean such accurate restor-

ation of fragments to their proper positions that no deformity

results, and which means good end-to-end reposition without

deviation of the angle of support, will require no new habits

in balancing to be learned, nor any new tricks of the muscles

to be acquired in order to have the proper function of the

member restored without pain or lasting discomfort.

Good cosmetic results alone will not suffice of course. I

have seen cases recover with absolutely no appreciable deformity

and good union, but with complete paralysis of the muscles.

Notwithstanding the fact that radiograms may be misleading

and inaccurate (they are practically always so when taken by

inexperienced operators), they furnish at the present time,

when properly taken by a qualified operator, the best guide
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and indication of the relative position of fragments in cases of

fractures. Also it has become the custom of patients to insist

that an x-ray picture be taken of their fractures after the

''setting" has been done.

It is sometimes quite impossible to convince a layman that a

good functional result may be expected even if the restitution

of fragments has not been accurate.

It becomes more and more important therefore for surgeons

to strive for good cosmetic as well as good functional results.

Another very important matter to determine is what standard

shall be established as the criterion of good functional and

cosmetic results of fractures, especially of fractures of the shaft

of the femur.

The one almost universal standard hitherto has been the

resulting shortening. It is a fact that none or very httle short-

ening will result if accurate restitution has been made in cases

of fractures; so shortening of any degree will indicate over-

lapping and illy placed fragments. But it has been incontestably

shown that this standard is very inaccurate, because the lower

limbs are rarely of the same length in any human being.

Drs. John Roberts,^ Jarvis S. Wight,^ Thos. G. Morton, T.

W. Huntington,^ and Algernon T. Bristow,^ showed by careful

measurements of the dried femurs of skeletons, and by measuring

the two lower extremities of a large number of men that they

vary from o.i to 3 centimeters in length in normal conditions.

Spasms of the muscles, tilting of the pelvis, and flexions of the

joints multiply these variations very much in cases of recent

fractures, especially after the various fixation and traction

apparatus have been used for several weeks. I have measured

limbs after union of fractures of the femur which showed very

decided overlapping of the fragments, and by careful and repeated

measurements as ordinarily prescribed and used, found very

little shortening. I remember one case, a man who had two

and a half inches' shortening, who walked long distances without

pain or inconvenience and who undoubtedly had good function,

though there was marked deformity.
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The methods of measuring, too, introduce very frequently

serious inaccuracies. The method probably most frequently

employed, viz., the distance from the anterior superior iliac

spines to the tip of the internal malleolus, is only approximately

accurate, and is usually not properly employed. Dr. W. W.
Keen suggested the proper way of taking this measurement.

The point of the malleolus should be the fixed point of departure,

and the anterior spines should be indicated by a horizontal

line drawn transversely over them. It is very important to

know that the pelvis is not tilted when this measurement is

taken and that the two anterior superior spines are in the same

horizontal plane. Care must be taken to make no pressure on

the skin over the spines because it is quite loose and slips upward

easily, thus making a measurement longer than it should be.

One end of the tape should be held by the tip of the thumb

firmly at the middle lower rounded edge of the internal malleolus,

the other carried up by the other hand of the operator and

stretched over the horizontal line made over the anterior superior

spine, and the reading taken without pressing on the skin at

this point. This measurement should always be checked by

taking other measurements, for instance, the distance from the

ensiform cartilage of the sternum or from the umbilicus to the

patella or internal malleolus. Dr. Gerrish recommends measur-

ing from the incisor teeth (the patient to hold one end of the

tape between his teeth) to the knee and malleolus on either side.

Respiratory movements and varying conditions of distention

of the abdomen are liable to make any measurements from a

point above the pelvis to the knee or malleolus inaccurate, and

I think these should never be used alone.

Even if no or very Kttle shortening follows these fractures,

angulation, usually exhibited by eversion or inversion of the

foot, very seriously interferes both with functional and cosmetic

results. Also arthritides and ankyloses seriously retard or pre-

vent complete restoration of function. Evidently the degree of

shortening alone is not a competent criterion of the complete-

ness of recovery from these fractures. The text-books and
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authoritative writers are far from clearness and precision in

these crucial points in regard to fractures of the femur.

In 1890 the American Surgical Association appointed a com-

mission to determine and report what should be considered the

conditions which would indicate satisfactory end results of simple

fractures of the shaft of the femur.^

Stephen Smith was chairman of this commission, and besides

him the membership consisted of Drs. D. Hayes Agnew, David W.
Cheever, D. E. Yandell, Chas. F. Parkes, P. S. Connor, Chas.

B. de Nancrede, and Hunter McGuire.

The report of this commission summarized was as follows:

(i) there must be firm bony union; (2) there must be correct

axial relations of the fragments; (3) correct relations of the

anterior planes of the upper and lower fragments must be main-

tained; (4) shortening must not exceed from one-eighth inch to

one inch; (5) lameness must not result as a consequence of short-

ening over one inch; (6) the conditions attending the treatment,

however, may prevent these satisfactory results.

Dr. Thos. W. Huntington, of San Francisco, in a paper pub-

lished in the Annals of Surgery, September, 1908, on "Operative

Treatment of Recent Fractures of the Femoral Shaft," quotes

replies to a questionnaire from 92 surgeons of the United States

and Canada. Of these 92 surgeons, 69 think one inch or more

shortening permissible after these fractures, 19 think not more

than three-quarters inch, and only four think one-half inch

should be the permissible degree of shortening. Two years ago

in preparing a paper on this same subject, the writer sent a

list of questions in regard to these fractures to 50 surgeons of

the United States and Canada, and received 25 replies. These

have been recently augmented by 10 replies to late inquiries.

To the questions, first, Have you been uniformly successful

in obtaining good cosmetic results in your cases, 10 answer yes,

25 answer no.

Second, What do you regard as the permissible shortem'ng

after fractures of the shaft of the femur? Answered, one-quarter

to one inch.

Am Surg 42
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American surgeons evidently regard one-half inch shorten-

ing as a very good result and as much as one and a half inches

may not be regarded as a bad result. Shortening equal to one

inch necessarily means inaccurate reposition of the fragments

and a large overlapment of callus in order to procure firm union.

This almost of a necessity contravenes the second and third

requirements stated by the commission of the American Surgical

Association of 1890.

The Pennsylvania State Medical Society appointed a com-

mission, of which the writer was made chairman, in 19 10, consist-

ing of Drs. Edw. Martin, J. B. Roberts, C. E. Thomson, Geo. W.
Guthrie, A. R. Allen, W. S. O. Sherman, Otto Gaub, Alex. G.

Fell, Walter Lathrop, and W. L. Estes,. to collect reports of

fractures of the shaft of the femur, to study the whole subject,

and to report at the next annual meeting.

The commission collected and collated as far as the reports

would permit 278 cases as follows:

1. Total cases, 278.

2. Ages: below ten years, 70; between ten and twenty years,

43; between twenty and fifty years, 105; between fifty and

seventy years, 38; between seventy and eighty years, 12;

between ninety and one hundred years, i; cases not men-

tioned, 9.

3. Occupation: working people, 168 cases; cases not noted, 33.

4. Cause of fracture: direct violence, S$; indirect violence, 176.

5. Seat of fracture: 195 cases has this noted. Of these, upper

third, 37; middle third, 106; lower third, 52.

6. Kind of fracture: simple, 245; compound, 17; compound

comminuted, 2; complicated and multiple, 6.

7. Amount of shortening at time of injury (admission): of 112

cases noted, average shortening before reduction was 1.77 inch.

8. Method of treatment: of 221 cases noted, some form of

Buck's extension, 117; Scudder's splints, 24; plaster of Paris,

19; long lateral splints, 21; sand bags, 10; Hodgen's apparatus,

3; double inclined plane, 2; open method, 11; various forms of

splint, 3; no dressing, i.
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9. Anesthetic: yes, 96; no, 143; 82 cases not noted.

10. Extension, average amount of weight used: of 147 cases

reported, 13.2 pounds was the average.

11. Effects of reduction on shortening as determined by

measurements recorded in only a few cases.

12. Amount of shortening: reports too few to be used on these

points.

13. Length of time in bed: of 206 cases reported, average

a fraction less than 7.5 weeks.^

14. Length of time absent from work: of 114 cases reported,

average a fraction less than 3.5 months.

15. Length of time crutches, canes, or other aids to walking

were used: of 98 cases reported, average a fraction less than

nine weeks.

Note.—No. 15 was understood differently by various reporters;

the answers varied very greatly.

16. Presence or absence of limp: of 202 cases reported, 163

limped.

17. Inversion or eversion of foot or tilting of pelvis, causing

serious axial displacement: of 157 cases reported 136 had

no axial displacement; that is, no eversion or inversion.

Twenty-one cases had axial displacement, eversion or inver-

sion.

18. Large development of callus, not producing any serious

inconvenience in any way: of 168 cases reported, 117 no incom-

moding callus. Fifty-one cases had callus which produced some

disturbance.

19. How measurements were taken: of 127 cases reported

123 measured from anterior superior spine to internal malleolus.

Anterior superior spine to floor, i case; anterior superior spine

to the tubercle of the tibia, 3 cases.

20. The amount of disability as estimated by: (a) endurance:

121 cases reported, 70 endurance good; (b) pain: 129 cases

reported, 19 had pain; (c) swelHng of foot or leg: of 130 cases

reported, 15 had swelling; (d) interference with joint function:

148 cases reported, 15 had joint interference.
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21. Mortality: 24 deaths, or 8.6 per cent. Cause of death:

4 pneumonia; 5 ^shock, aged; i shock and delirium, aged 64

years; 4 delirium tremens, aged; 10 various intercurrent diseases.

2-2. Was :r-ray used: of 173 cases reported, 83 were x-rayed.

What did it show as to results: 8 cases only reported good

apposition without angulation. Many reporters failed to note

this point, however.

Since the above report was made, the writer has collected

other cases as follows:

1. Total cases, 482.

2. Ages: below ten years, 20; between ten and twenty years,

22; between twenty and fifty years, 17; between fifty and seventy

years, 17; between seventy and ninety years, none; between

ninety and one hundred years, none; cases not mentioned, 385.

3. Occupation: working people, 35; cases not noted, 446.

4. Cause of fracture: direct violence, 37; indirect violence,

443-

5. Seat of fracture: 82 cases had this noted, of these, upper

third, 26; middle third, 41; lower third, 16.

6. Kind of fractures: simple, 463; compound, 6; compound

comminuted, 6; complicated and multiple, 6.

7. Amount of shortening at time of injury (admission): of

458 cases noted, average shortening before reduction was i inch.

8. Method of treatment: of 190 cases noted, some form of

Buck's extension, 66; plaster of Paris, 27; long lateral sphnts,

i; sand bags, 20; double inclined plane, 3; open method, 64;

various forms of splint, 9.

9. Anesthetic: Yes, 34; no, 38; 409 cases not noted.

10. Extension, average amount of weight used: of 63 cases

reported, 15 pounds was the average.

11. Effects of reduction on shortening as determined by

measurements: recorded in only a few cases.

12. Amount of shortening: (a) 1 inch average; (b) f inch

average; (c) f inch average; (d) J inch average; (e) J inch average;

(/) I inch average.

13. Length of time in bed: of 88 cases reported, average a

fraction less than nine weeks.
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14. Length of time absent from work: of 70 cases reported,

average a fraction less than 2.5 months.

15. Length of time crutches, cane, or other aids to walking

were used: of 81 cases reported, average a fraction less than

eight weeks.

Note.—No. 15 was understood differently by various reporters,

the answers varied very greatly.

16. Presence or absence of Hmp: of 107 cases reported, 81

limped.

17. Inversion or eversion of foot or tilting of pelvis, causing

serious axial displacement: of 463 cases reported, 370 cases had

no axial displacement; that is, no eversion or inversion; 93 cases

had axial displacement, eversion or inversion.

18. Large development of callus, producing any serious

inconvenience in any way: of 389 cases reported, 373 cases no

incommoding callus; 16 cases callus which produced some

disturbance.

19. How measurements were taken: of 60 cases reported, 48

measured from anterior superior spine to interior malleolus;

anterior superior spine to the tubercle of the tibia, 12.

20. The amount of disability as estimated by: (a) endurance;

464 cases reported, 87 endurance good; (b) pain: 467 cases

reported, 6 had pain; (d) swelling of foot or leg: 418 cases

reported, 6 had swelHng; (d) interference with joint function:

459 cases reported, 8 had joint interference.

21. Mortality: 3 deaths or 0.62 per cent. Cause of death:

I exhaustion and shock; i uremia; i hyperthyroidism.

22. Was the jc-ray used: of 72 cases reported, 47 were jc-rayed.

What did it show as to results; 57 cases only reported good

apposition without angulation. Many reporters failed to note

this point however.

Tabulated with the 278 cases of last year's commission they

appear as follows:

1. Total cases, 760.

2. Ages: below ten years 90; between ten and twenty years,

65; between twenty and fifty years, 122; between fifty and
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seventy years, 55; between seventy and ninety years, 12; between

ninety and one hundred years, i; cases not mentioned, 415.

3. Occupation: working people, 203; cases not noted, 557.

4. Cause of fracture: direct violence, 120; indirect violence,

619. Some cases are not reported. Probably many reporters

misunderstood.

5. Seat of fracture: 278 cases had this noted; of the upper

third, 63; middle third, 147; lower third, 68.

6. Kind of fractures: simple, 708; compound, 23; compound

comminuted, 8; complicated and multiple, 12 cases; 9 not noted.

7. Amount of shortening at time of injury (admission); of 570

cases noted, average shortening before reduction was 1.38 inch.

8. Method of treatment: of 401 cases noted, some form of

Buck's extension, 183; Scudder's splints, 24; plaster of Paris,

46; long lateral splints, 22; sand bags, 30; Hodgen's apparatus,

3; double inclined plane, 5; open method, 75; various forms of

.splint, 12; no dressing, i case.

9. Anesthetic: yes, 130; no, 181; 409 cases not noted.

10. Extension, average amount of weight used: of 210 cases

reported, 14.0 pounds was the average.

11. Effects of reduction on shortening as determined by

measurements: recorded in only a few cases.

Note.—Average measurements at admission, during treat-

ment, and when discharged.

12. Amount of shortening: (a) 1 inch average; (b) f inch

average; (c) f inch average; (d) ^ inch average; (e) | inch average;

(/") J inch average.

13. Length of time in bed: of 294 cases reported, average

a fraction less than 8.2 weeks.

14. Length of time absent from work: of 184 cases reported,

average a fraction less than 2.7 months.

15. Length of time crutches, canes, or other aids in walking

were used: of 179 cases reported, average a fraction less than

eight weeks.

Note.—No. 15 was understood differently by various reporters,

the answers varied very greatly.
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16. Pressure or absence of limp: of 309 cases reported, 244

limped.

17. Inversion or eversion of foot or tilting of pelvis, causing

serious axial displacement: of 620 cases reported, 506 had no

axial displacement, that is, no eversion or inversion; 114 had

axial displacement, eversion, or inversion.

18. Large development of callus, producing any serious incon-

venience in any way; of 557 cases reported, 490 cases no incom-

moding callus; 67 cases callus which produced some disturbance.

19. How measurements were taken: of 197 cases reported,

181 measured from anterior superior spine to interior malleolus;

anterior superior spine to floor, i; anterior superior spine to the

tubercle of the tibia, 15.

20. The amount of disability as estimated by (a) endurance:

585 cases reported, 157 endurance good; (b) pain: 596 cases

reported, 25 had pain; (c) swelling of foot or leg: 548 cases

reported, 21 sweUing; (d) interference with joint function: 607

cases reported, 23 had joint interference.

21. Mortality: 27 deaths or 3.69 per cent. Cause of death:

4 pneumonia; 5 shock, aged; i shock and delirium tremens,

aged sixty-four years; 4 delirium tremens, aged; 10 various inter-

current diseases; i uremia; i hyperthyroidism; i exhaustion

and shock.

, 22. Was a^-ray used: of 245 cases reported, 130 were a;-rayed.

What did it show as to results: 83 cases only reported good

apposition without angulation. Many reporters failed to note

this point, however.

The writer's own cases treated in St. Luke's Hospital are

251—167 simple fractures, 85 compound, comminuted, or com-

plicated.

Of the 167 simple fractures, 160 were discharged cured, average

shortening f inch, no inversion or eversion of the foot, nor was

incommoding callus noted in any case. Five cases discharged

from the wards with plaster splints on were treated in the outdoor

department and finally cured. One case left the hospital with-

out any union of the fragments. One case died of delirium tremens.
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Of the 84 complicated cases, 63 were discharged cured, good

functional results. Seven were sent to the dispensary for con-

tinuance of their treatment, were finally cured. Four sent away
with apparatus and union not complete were lost sight of. Ten
died; 5 of these had grave multiple injuries besides the com-

plicated fracture of the femur, and were practically hopeless

when admitted.

Not reckoning the cases of compound fractures which required

operation, but for which no direct fixation apparatus was used,

there were 146 formal operations for the treatment of fractures

by some fixation device applied directly to the bones themselves,

or 7 per cent, of the fractures treated in St. Luke's Hospital.

Of these 146 open cases but one died, or 0.68 per cent. This

was a case of compound fracture of the forearm. It was infected

before it came to the hospital and died of tetanus.

One hundred and twenty-one were cured, that is to say, their

limbs were restored to good function and good cosmetic con-

dition; 2 cases are marked '^improved, sent to the dispensary."

I presume these were also cured but I have no certain record

of this.

There were 20 operations for direct fixation of fractures of

the shaft of the femur. Fifteen of these cases were operations

for fixation of fractures of the shaft of the femur only; 13 of

these cases were cured and two improved. The 2 cases marked

improved left the hospital with some apparatus still on and were

sent to the dispensary for supervision. They both made good

recoveries. Two cases were operations for fixation of fractures

of one femur and one humerus; both cases cured. Three cases

were for fractures of one femur and one tibia, all of them cured.

Eighteen were cured, 2 improved, no deaths.

Dr. J. B. Walker, of New York, in a personal communication

informed me he had operated on 20 cases of fractured femur

*'with excellent results in every case. " He reported no mortahty.

Dr. T. W. Huntington reported 7 operated cases with no

death; since then he has had 3 more operated cases.

Dr. Sherman, of Pittsburg, reported 7 cases with no death.
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Dr. Vaughan, of Washington, D. C, in a personal communica-

tion reports 23 successful cases and mentions no death. These

60 cases with mine make 80 cases without a death.

While these statistics show that the mortality after open treat-

ment of fractures need not be higher than that of the closed

method, it is unquestionably true that the operations are some-

times formidable and very difficult undertakings.

The records of some other clinics do not show such favorable

results however. For instance, I was informed by a leading

surgeon that the mortality rate of open treatment in the clinics

of a certain city was 25 per cent. This seems almost incredible,

yet I think my informant was well posted and he is certainly

an honest man.

A comparison with the overwhelmingly larger number of

cases treated conservatively would obviously not be fair, but

the records of these few operations indicate that open treatment

for fracture of the femur can be done safely.

The most important matter, however, is, Do the older methods

yield satisfactory results and may they be depended upon?

The answer to that is, of 760 reported cases over 700 are reported

to have made satisfactory recoveries. •

Unfortunately, only comparatively few of the reported

cases were checked and illustrated by radiograms. The ultimate

position of the fragments was largely a matter of conjecture

therefor.

As regards length of disabihty, there are too few operated

cases to make a fair comparison.

The larger majority of the cases treated conservatively were

treated by some form of extension, nearly always Buck's exten-

sion, or some modification of Buck's method.

The average shortening in completed cases was J inch.

Callus was large in 55 cases, but it geems not to have caused

any permanent disability or pain.

Note of inversion or eversion of the foot is not generally made,

but no serious interference with function is noted from this cause.

Average time of disabihty was 2.7 months.
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The death rate for the 760 cases was 3.69 per cent.

The records of the reported cases are too irregular to satisfy

many of the questions one would Hke to have definitely settled.

I shall therefore use the recorded cases from St. Luke's Hospital

with which I am famihar. Every case of recognized fracture

treated in the wards of St. Luke's Hospital the last two years

has been rr-rayed when the "setting" is supposed to have been

accomplished, and when the union is complete. Also in nearly

every case an x-xdiy negative is taken of the fracture before it

is permanently dressed. This series of over 200 fractures shows

in the radiograms what may be called perfect restitution of

the fragments in less thdn 2 per cent., except in the operated

cases.

The average shortening in completed cases of fractures of the

shaft of the femur was f inch.

Stiffness of the knee-joint, especially, has always occurred,

but has never failed to yield to passive movements and massage.

Excessive callus and pain at the seat of the fracture has not

been noted in any case of fracture of the femur.

Inversion or eversion of the foot has not occurred sufficiently

to be marked or to interfere with locomotion.

Average disability ten weeks.

In one case no union. One case died.

As regards treatment, extension and counter-extension are

employed in oblique fractures usually for four weeks, after this

a plaster cast. We use a modification of Volkman's foot and

leg splint to preserve the proper position of the foot and leg and

to lessen friction of the mattress in the traction of the weight

on the leg.

Apposition splints over the fracture are appHed at such places

as seem necessary to press the ends of the fragments into place.

Bardenheuer's transverse traction method has very rarely

been used.

We prefer the early application of gypsum dressing (a cast)

under complete anesthesia for transverse fractures.

If the radiogram shows the bones in bad position, another
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attempt under ether is made to reduce them; if the second neg-

ative shows bad position still, the open treatment is employed.

In using traction we employ weight enough to overcome grad-

ually the spasm and counter-pull of the muscles. In an adult

from 16 to 25 pounds are necessary. Our modification of Volk-

man's splint makes sand bags and long lateral spHnts unnecessary

in order to prevent inversion or eversion of the foot.

The Open Method.—In answer to direct inquiries regarding

open treatment, 30 of the 35 surgeons who answered advocated

this treatment early in case it was evident that proper resti-

tution was not accomplished. Formerly surgeons advocated

operative treatment only after several weeks of extension, splints,

etc., failed to obtain union or satisfactory position of the frag-

ments. Three advocated the open treatment as the initial routine

treatment. Only four surgeons were opposed to operative

treatment in any case.

The writer operated on most of the 142 cases treated by the open

method in his clinic. He has therefore had sufficient experience

to know the difficulties in regard to accurate reposition and

restitution of the fragments in the various kinds of fractures.

1. One difficulty, which may be removed by anesthesia is

spasm of the muscles.

2. Another is locking of the fragments by leverage or gravity.

3. A third is the interposition of fascia, muscles, tendons,

bloodvessels, or nerves between the fragments. One always

observes, and I have time and again, pointed out to spectators

and assistants how difficult it is to disengage the ends of the

fragments from shreds of muscles and fascia which nearly

always envelope them, even in an open wound. It must be

quite impracticable in very many cases by the closed method.

4. The fourth difficulty is the shortening and overlapping

which remains even after the spasm of the muscles which pro^

duced it is reHeved by anesthesia.

5. The last difficulty I would note is preserving the reposi-

tion of the fragments until a fixed, supporting dressing of some

kind may be applied.



668 ESTES: FRACTURES OF SHAFT OF FEMUR

Difficulties numbers i and 2 are usually overcome by complete

anesthesia and careful manipulation.

The third difficulty, namely, covering of the ends of the frag-

ments, and sometimes complete deviation of the fragments by

some of the soft tissues, requires careful retraction, frequently

curettage, always sufficient care and time completely to remove

any shreds which would prevent the bones from coming actually

in contact with one another. Anything which would result in

the formation of fibrous tissue interposed between the ends of

the fragments will jeopardize bony union and may cause a false

joint.

The fourth difficulty, namely, to bring the ends of fragments

into accurate apposition when they are overlapped, as they

frequently are, an inch or more, usually is an extremely trjdng

thing in the case of a fractured shaft of the femur. Manual

traction on the foot and leg sometimes is quite inadequate,

mechanical contrivances for traction are more efficient, but

unless very carefully employed and supervised are apt to cause

injury to the soft tissues to which they are appHed. Direct

manipulation of the fragments with Lane's forceps or Lowman's

clamps without traction frequently fails. I have often used a

lever after traction on the leg has drawn the lower fragment

down far enough to insert the lever between the ends of the

fragments. This does not control the fragments absolutely

while the plate is apphed, however. When the fracture is oblique

the Lowman clamp is also uncertain in retaining the fragments

immovably.

To overcome this difficulty. Dr. John Gerster, of New York

City, has recently devised what seems just the thing needed.

It is a turnbuckle which should be used with a specially arranged

pair of Lowman's clamps. These are a little heavier than the

ordinary Lowman clamp and have a slot just in front of the

shaft, so that a Lane or some similar plate may be slipped along

the bone and adjusted over the fracture. One of the clamps

should be applied to either fragment of the bone and should

occupy the same relative position to each fragment.
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As soon as the clamps are properly adjusted and the turn-

buckle placed between them, an assistant should draw on the

foot and leg, and when the end of the lower fragment is brought

as far as practicable the extension is continued by means of the

turnbuckle. While this makes the longitudinal adjustment,

the clamps may be used to direct the lateral adjustment, or a

strip of sterile gauze or bandage may be used for this purpose.

This apparatus holds the fragments when adjusted rigidly in

place until the plate is placed and screwed or pegged fast.

Dr. Edward Martin's suggestion of the use of a stout piece

of musHn or canvas passed over the ends of the fragments for

extension has the disadvantage of the likehhood of leaving shreds

of cloth in the wound and over the ends of the bone; besides it

requires a much larger wound to apply it than otherwise would

be necessary.

The fifth difficulty may be overcome by the use of a plate

placed over the fracture and secured firmly to the ends of either

side.

In 1886 Estes devised a plate for direct fixation of fractured

bones. It has been used in his clinic with good results ever since.

It is a modification of the early Schede plate. It is made of

German silver. It has been known to bend a Uttle but has

never broken while in use. We use nickeled steel pegs, shoul-

dered so as to press down firmly on the plate and hold it rigidly

in place, and with a flat rectangular shaft which when in use

projects through the soft tissues over the bone and by which

the peg may be removed after union is sufficiently advanced.

The plate may be left indefinitely or removed at any convenient

time.

Besides Lane's plates there are many other similar fixation

devices. The operator may have a number from which to choose.

I must confess to a very strong dislike to any apparatus which

will leave metallic substances within the bone itself. Undoubt-

edly it has been proved that the screws of Lane's device may

remain within the lamellae of the bone as far as the medullary

cavity without producing any apparent evil. Still it must inter-
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fere with the nutrition of the bone, and to the extent that it

does it proves harmful. In many instances the apparatus pro-

duces so much ''irritation" long after union of the bone has

occurred that it must be removed. I prefer therefore a fixation

device which permits the easy removal of the screws or pegs

which are driven into the bone. The plate may remain encapsu-

lated over the periosteum without any harm.

No class of wounds or operations require such minute and

complete aseptic details and preparations as these fixation oper-

ations on fresh fractures. Serious infection not only destroys

the object of the operation, direct union of the bones without

callus, but in every case jeopardizes the life of the patient.

The operations should be undertaken only by experienced

surgeons whose aseptic technique is thorough and where all

necessary instruments and apparatus may be had.

One feels confident, though surgeons have not reported except

in a few instances their failures and deaths, that after these

operations the percentages of deaths must be far higher than by

the old conservative closed method.

SUMMARY AND CONCLUSIONS

A study of the 760 tabulated cases of fracture of the shaft

of the femur shows:

1. That records of fracture cases are kept very incompletely

and that it is quite impossible in the United States to obtain

anything like full, accurate, and reliable data of a large number

of finished cases.

2. The largest number of cases of fracture of the shaft of the

femur occurs in men between the ages of twenty and fifty years.

Children under ten years of age have the next largest number.

3. Working people furnish the largest number of cases, though

data in regard to this point are not kept in the majority of cases.

4. Indirect violence produces by far the largest number of

these fractures.
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5. The middle third of the bone is most frequently broken,

the lower and upper thirds are almost equally involved, of the

reported cases.

6. Simple fractures far outnumber the compound and compli-

cated ones.

7. Average shortening before reduction 1.38 inch.

8. By far the most frequent method of treatment was by

some form of Buck's extension.

9. An anesthetic was not used to assist reducing the fractures

in the majority of reported cases.

10. The average weight used in extension was 14 pounds.

(This is too Uttle weight.)

11. Not answered.

12. The average reported shortening of completed cases is

J inch.

13. Average length of time in bed, 8.2 weeks.

14. Average length of time incapacitated, 2.7 months. (This

is probably a mistake.)

15. Average length of time crutches, canes, or other aids in

walking were used, eight weeks.

16. Limp was present for some time in the large majority of

cases.

17. A little less than a fifth of the reported cases had inver-

sion or eversion of the foot or tilting of the pelvis from serious

axial displacements.

18. A Kttle more than a tenth of the cases had excessive

callus which produced some disturbance.

19. Nearly all the reported measurements taken were from

the anterior superior spine of the ilium to the internal malleolus.

20. Disability estimated by (a) endurance, (6) pain, (c)

swelHng, (d) interference with joint function, present in about

I case in 25 reported.

21. Death rate of reported cases, 3.69 per cent. (This I

believe is a mistake.) Chief causes of death: (a) pneumonia,

(b) shock and exhaustion, (c) delirium tremens.

It seems to the writer that there is no reason from the study of
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this much larger number of cases to change the form or wording

of the conclusions adopted by the Commission of the Pennsyl-

vania State Medical Society in its report of last year, and he

offers these as his present deductions.

These incomplete reports, and the comparatively large number

of cases which have been tabulated serve to indicate indubitably

that this most important fracture and serious injury, in hos-

pitals at least, does not receive the attention and care of the

chief surgeons as a rule. Treatment is usually delegated to the

interne staff, whose experience and anatomical and mechanical

knowledge are wholly inadequate to meet the indications in a

great many of the cases, and whose lack of order and thorough-

ness makes the records of the cases such unreliable data that it

is very difficult for anyone searching for the truth in the various

phases of treatment to find what he wishes.

The first recommendation of the writer, therefore, would

be, and the first deduction from the work is, that teachers of

surgery in medical schools should give far more attention than

they have done in the last decade or more to their own investiga-

tions of fractures, and to the teaching of this most important

branch of surgery to the students who belong to their classes.

Second, while recognizing the fact that x-ray photographs may
be most misleading, the writer believes, nevertheless, that when

taken by competent anatomists who understand the importance

of proper relative position of tube and limb, and the importance

of taking more than one view of the fracture, these radiograms

will furnish an indication of the proper reduction, and the

mechanical appliances for the preservation of proper apposition,

and that they will serve as a graphic record of the fracture itself.

These radiographs to be most valuable should be taken before

reduction of the fracture, when it has been reduced and has a

fixed dressing, and finally after union has taken place and the

patient is able to be up and about.

In regard to the method of treatment, the writer from the

study of the cases finds that some form of traction is the method

most commonly employed and that the results after such treat-
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ment in most cases enables the patient to resume his occupation

and function without serious detriment. Properly taken x-ray

pictures, however, show that absolute apposition and restoration

of proper axis of the bone is very seldom accomplished.

Deaths from simple fractures of the femur are 3.69 per cent,

of the cases; the reports show they occur almost wholly in cases

of old age from shock arid exhaustion or from pneumonia; in

drinkers from delirium tremens; or from some operative inter-

ference. It is evident that the open method itself introduces

into the treatment of these cases such a very marked element of

danger that the writer cannot recommend the method for general

use nor recognize it as a routine practice.

In selected cases where it is impracticable to restore the

fragments to their proper position, and where mechanical means

have failed within a reasonable time to produce proper resti-

tution of the fragments, the open method may be employed,

but then only by an experienced surgeon, one who habitually

employs most thorough aseptic methods.

The writer is not prepared to recommend any one method

of mechanical treatment. As in everything else the method must

be adapted to the case itself, and not the cases to the method.

Some form of traction, siich as Buck's extension, seems to be

the preferable method of treatment. If Bardenheuer's sugges-

tion of transverse traction over the ends of the fragments in

order to overcome lateral displacements be added, it will greatly

improve the results in many cases. Hamilton's apposition

splints placed about the fracture at proper places will serve for

this purpose in the majority of cases.

Plaster of Paris is also a valuable means of treating these

fractures, but it should be applied under anesthesia. Complete

relaxation, unconsciousness of pain, and laxity of muscle are

necessary in applying the plaster dressing properly to these cases.

The usual methods of measurement are very inaccurate and

give very misleading records in regard to shortening. This is

all the more the case because of the well-estabHshed anatomical

fact that femurs vary in length, and rarely are two lower extrem-
Am Surg 43
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ities exactly the same. Records show good functional results

after apparent shortening of extremities up to an inch and a

half. The results may be considered good if the measurements

show no more than an inch of shortening, provided there is no

inversion or eversion of the foot from angulation of the fragments.

The ordinarily employed method of measuring from the ante-

rior superior spine of the iHum to the tip of the internal malleolus

should be checked, as a rule, by some other measurement, as for

instance, measuring from the tip of the ensiform cartilage to the

internal malleolus or patella, or from the middle of the umbilicus

to the internal malleolus. In making all measurements it is

important to ascertain and assure if possible that the pelvis is

not tilted and that the anterior spines are in the same horizontal

plane.

My thanks are offered to the following surgeons who answered

my questions in regard to fractures of the shaft of the femur:

George E. Brewer, George S. Brown, Joseph D. Bryant, A. T.

Cabot, Duncan Eve, F. H. Gerrish, John H. Gibbon, M. L.

Harris, Richard H. Harte, T. W. Huntington, August F. Jonas,

Walter Lathrop, Robert G. Le Conte, G. H. Monks, John C.

Munro, Edward H. Ochsner, A. Primrose, Joseph Ransohoff,

John B. Roberts, Charles Scudder, Harry M. Sherman, Charles

E. Thompson, George T. Vaughan, A. Vander Veer, De Forest

Willard, Frank R. Bunts, L. L. McArthur, John B. Walker,

and Edward Martin.
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SAFETY IN THE OPERATIVE FIXATION OF IN-

FECTED FRACTURES OF LONG BONES

By HOWARD LILIENTHAL, M.D.
NEW YORK.

Accurate fixation is fully as important in the presence of

infection with fractures as it is in aseptic cases. Realizing

that infection nearly always prevents any foreign body from

healing in and becoming encysted, I have during the last year

given some attention to the selection and employment of tem-

porary apparatus for direct operative fixation, this apparatus

to remain in the tissues only until plastic exudate would make

it possible to retain satisfactory position after its withdrawal.

Since perfect drainage is a sine qua non, the operative wound

should be treated without closure or suture of any kind. On
the contrary it had best be packed as if an acute osteomyelitis

already existed. This will act either as a prophylactic against

the extension of bone infection, or in the event of spreading

osteomyelitis being already present it will do what ought to

be done in the circumstance, that is, it will secure the drainage

of the soft parts and will tend to limit the septic process in the

bones.

Obviously in these infected cases an intramedullary splint

of any sort is contraindicated, and the use of a Lane's plate

which assures the absolute reposition of the fragment has the

drawback that the removal of the plate when it shall have done

its work is an operation of considerable magnitude and no little

danger.

The method described by Leonard Freeman in 1904 and again
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before this Association in 191 1 in an essay on the fixation

of oblique fractures of the tibia and other bones by means

of external clamps fastened to screws inserted into the small

openings in the skin gave me a suggestive hint. As will be

recollected, Freeman makes use of two screws set in the bone

after the reduction of the fracture and held in place by a clamp

running parallel to the broken bone but outside the wound,

the clamping bars being placed at the distal extremities of the

screws.

Fig. I.—Gimlets in place; fracture not in alignment.

Parkhill in 1898 and Lambotte in 1907 wrote on this subject

and demonstrated various forms of clamps depending on screws

inserted into the bones for their fixation points. Probably the

pioneer in this work was Malgaigne.

Taylor, of Port Arthur, Ontario, published a method of fixation

somewhat similar to that of Freeman. Taylor put drills into

the bone before placing the fragments in position and regardless

of alignment. The fracture now being reduced these drills were

held in whatever position they may have assumed by one or

more steel bars, placed against their distal part and held there

by a mass of plaster of Paris, thus preventing all motion in the

fractured part except a very slight amount, which was unavoid-

able on account of the moderate flexibility or spring of the
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drills. It has been recommended by most operators to close

the wound by suture or otherwise, or else to insert the screws

through mere cutaneous punctures and to remove the fixation

drills at a suitable time when some union is supposed to have

occurred. Doubtless in closed uninfected fractures this method

would be quite proper.

During the past year I have made trial of a modification

of these methods in six fractures of the long bones, four of which

were closed or simple fractures and two open and more or less

Fig. 2.—Bones in alignment; bars and gimlets in final adjustment.

infected ones. The results on the whole were good as to healing

and function. One case, however, in an alcoholic man with

fracture of the radius, became infected and there followed some

disabihty because of suppuration between the muscles of the

forearm. I have appHed the method in fractures of the tibia,

the radius, the ulna, and the femur, no case being operated

upon until conscientious attempts at reduction had failed. The

method which I have used is one which is extremely simple in

its technique and requires such ordinary tools for its successful

application that I believe it deserves further trial in suitable

cases.

Having exposed the fracture and a sufficient amount of bone
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above and below it, an ordinary gimlet of a size 'to fit the case

is screwed into one of the fragments at right angles to the long

axis of the bone. This gimlet should be fairly close to the

fracture but not near enough to endanger the bone by splitting.

A second gimlet is now placed an inch or so above the first

one. Two other gimlets are similarly screwed into the other

fragment about the same distance from the fractured end as

were the first two. The gimlet should wedge firmly into the bone

so that there will be no play on gentle attempts at motion.

Fig. 3.—Gimlets and bars being fixed with plaster-of-Paris bandage. Wound
packed with gauze.

It is not necessary to pay attention to aHgnment. The gimlets

being in place, reduction is effected under the eye and the bone

held in proper position either from without by an assistant or

more directly with the aid of bone clamps. Now two pieces ol

steel rod about the thickness of small telegraph wire are applied

in such a way along the line of gimlets and roughly parallel

to the bone that the rods and gimlets shall be in contact. If

the gimlets were in a perfectly straight line one rod would be

sufficient, for it would touch all of them; but the line being a

staggering one, two rods will be found necessary. The rods are
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to be placed rather far from the wound toward the heads of the

gimlets. The rods and gimlets are now bandaged solidly together

with a few turns of plaster-of-Paris bandage, previously sterilized

by baking. In a few minutes the plaster will have set and the

rods and gimlets will be one rigid mass, naturally holding the

parts in the position in which they were when the plaster set.

It will be found that the bone fragments will be held in ahgnment

by this mass of plaster of Paris, rods, and gimlets.

Pig. 4.—Fragments held in perfect apposition by two gimlets. (Case II.)

The wound is now disinfected and packed to the bottom with

gauze, and a light rigid dressing applied. At the end of two or

three weeks the gimlets will have worked loose because of sHght

motion and osteoporosis adjacent to the metal and may be

easily and painlessly removed, the case from now on being

treated as an ordinary open fracture. The gimlets which

prove most satisfactory for this purpose are the ordinary square
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headed variety which fit in a brace or which can be put in with

a key. If at the end of two or three weeks when the gimlets are

removed the wound is found to be aseptic, it may be closed

with adhesive strips or sutures. Otherwise open treatment as

for any infection should be pursued.

Fig. 5.—Gimlets applied to ulna. (Case III.)

Realizing that a fixation bar or plate transmits its rigidity

in inverse ratio to the distance of the plate from the bone, and

that when the plate or bar is in contact with the surface of the

bone rigid support will be most accurate and that for this reason

the Lane plates or their modification are mechanically more

perfect than the method I have described and employed, I

have devised a modification of the plating method which will

combine, it is hoped, the excellent mechanical features of Mr.

Lane's beautiful device without the necessity for the removal

of the plates in infected cases, an operation of some magnitude.
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In other words, I wish to present an easily removable modi-

fication of the Lane plate (Fig. 8). It will be noted that at

the end of the plate there is a Httle prolongation which is per-

forated to hold a stout wire. This prolongation is also filed

on the bone side of the plate to form a groove so that the wire

will not be compressed between the plate and bone. The screws

and the cone shape of their heads are similar to the Lane screws,

but the head is prolonged into a steel shaft of from three to

Fig. 6.—Before operation, but after attempted reposition. (Case IV.)

five inches, terminating in a square pyramidal head to fit a key

which is to be used instead of the screw-driver. All the steps

of the operation of plating a fractured bone will be the same

as described by Mr. Lane, excepting that no screw-holder or

screw-driver need be used, and that a silver-plated piece of

piano wire threaded into each terminal aperture in the plate

will project from the wound, and that naturally these extension

screw heads will also project from the wound.
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This method being in use for infected fractures, the wound
itself will be packed or otherwise drained. After a suitable lapse

of time, say from two to four weeks, the screws are to be removed

with key or wrench and the plate is to be drawn from the wound

by one or the other wire. It is expected that some force may
be required for this procedure, but it is probable that the removal

of the plate will be infinitely easier and speedier by this method

Fig 7.—Slight bowing, but perfect function. (Case V.)

than by an operation which means free exposure of the parts,

the removal of firmly seated screws with a screw-driver, and the

extraction of the plate with forceps. I repeat that this form of

plate is intended for use in infected fractures only, although it

may be found on further trial that the removable apparatus may
prove of value in cases not frankly infected but merely suspected

at the time of operation.

In a recent conversation with Dr. Garrow, of Montreal, he
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gave me the history of a fracture of the femur occurring appar-

ently through weakness of the bone due to the presence of

screws in a case of a completely healed fracture which he had

treated by a plating operation. The patient was a young boy

and the second fracture occurred some weeks after he had been

discharged from treatment. The occasion of this new fracture

was a twist of the limb by a sudden turning of the body and

the break occurred not at the point of original fracture but at

one of the screw holes.

Fig. 8.—Author's modification of plate and screws.

Now, while the plate is of tremendous value in holding firmly

and accurately together the fragments of a recent or ununited

fracture, it is self-evident that the mere presence of the screws

in the shaft of a long bone must prove a source of weakness

because they mean the persistence of bony defects. With the

screws removed these defects would fill with new bone and

osseous homogeneity would be restored.

To conclude: In this paper I have tried to emphasize (i)

the necessity for full drainage in all septic or suspicious fractures

of long bones; (2) I have tried to demonstrate the possibiHty

of the direct operative fixation of infected fractures while

securing the necessary drainage; (3) in infected fractures direct

fixation by apparatus should be temporary.
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ABSTRACTS FROM CASE HISTORIES

Case I.—George C, aged forty-nine years, admitted to

Bellevue Hospital on August 3, 191 1. Compound fracture of

both bones of the leg about two inches above the ankle. Re-

peated attempts at reduction were vain. Operative fixation of

the tibia by the gimlet method. August 24, the gimlets were

removed. Afebrile recovery.

Case II.—Louis N., aged forty-seven years, was admitted to

Bellevue Hospital on September i, 191 1. Fracture of his left

radius at the middle third. The fracture could be reduced but

could not be held. Operation by gimlet method. One gimlet in

each fragment. Apparatus removed on September 19, when the

wound was clean, after that infection and deferred healing.

Final union.

Case III.—Margaret R., aged fifty-three years, admitted to

Bellevue Hospital on September 15, 191 1. Compound fracture

of the lower part of the right radius and ulna. An x-ray three

days later showed poor position after supposed reduction. Five

days after injury gimlet operation on the ulna by Dr. Burdick

at my request. Wound left open. Gimlets removed on October

3, and patient discharged October 13, well, but with a small

healthy granulating wound.

Case IV.—Samuel W., aged twenty-three years, was admitted

to Bellevue Hospital on September 7, 191 1. Fracture of femur

at junction of lower and middle third, about an inch and a

half over-riding. Extension failed and gimlet operation per-

formed one week later, using one gimlet in each fragment.

An x-ray five days later showed recurrence of the over-riding

through rotation of the gimlets in the bone. A secondary

operation was done and two gimlets were now placed in each

fragment. Aseptic healing and excellent results.

Case V.—Peter F., aged ten years, was admitted to Bellevue

Hospital on August 24, 191 1. Right thigh fractured in the

middle third and over-riding as shown in figure. Operation
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September 2, 191 1, extension having failed. September 21,

gimlets removed. Patient made an uninterrupted recovery.

Case VI.—^Louise G., aged six years, was admitted on

August II, 191 1. Fracture of the fibula and the tibia in the

lower third. Reduction and plaster-of-Paris dressing. X-ray

showed poor position. August 24, operation by gimlets.

Wound sutured between the gimlets. September 9, apparatus

removed. Wound healed October i, when patient was dis-

charged well.

Note.—On May 20 of this year I had my first opportunity

to employ the modified plate and screws which I have de-

scribed in this paper. The patient was a laborer, aged twenty-

six years, who had been admitted to Bellevue Hospital the day

before suffering from a compound fracture of both bones of the

right leg. There was a good-sized wound through which the

tibia protruded. Reposition by manual effort was possible,

but alignment was difficult to maintain on account of slipping

of the fragments. The operation of plating was surprisingly

easy, mainly because the screws could be sent home by a simple

twisting motion without the sHghtest pressure. In using a

screw-driver a certain amount of pressure is necessary in order

to keep the instrument in the slot of the screw. I was astonished

to note how easily and yet how solidly the long shanked screws

seated themselves.

On May 22 another patient, a man, aged forty years, presented

himself with a compound fracture of both bones, the tibia being

broken about an inch and a half above the malleolus. On May
23, I operated upon this man by the same method and was

again delighted with the ease of its appHcation. The first

operation was finished in about twenty minutes, and the second

in about fifteen minutes. Both patients are convalescing

comfortably.

I would suggest that in plating operations on subcutaneous

bone the screw shanks might be made very much shorter, and

the idea has also occurred to me that in simple and aseptic

cases in which it is desirable to follow the original method of
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Mr. Lane and allow the plate to heal in aseptically, the screw

might be made with a square head to fit the key but without

the shank.

BIBLIOGRAPHY

Pafkhill, Clayton. Annals of Surgery, 1898, vol. xxvii.

Taylor, Walter H. The Open Treatment of Fractures, etc.. New York
Med. Jour., May 13, 191 1.

Freeman, Leonard. Annals of Surgery, 1904, vol. ii; Trans. Amer. Surg.

Assoc, vol. xxix.

Lambotte, Albin. L'Intervention Operatoire dans les Fractures, Paris,

1907.



TREATMENT OF UNUNITED FRACTURE

By EDWARD MARTIN, M.D., and JOHN RHEA BARTON, M.D.

PHILADELPHIA

It is commonly accepted today that, given a clean surgeon

and a proper armamentarium, all accessible fractures in which

the broken bone ends cannot be placed and retained in such

position as to insure reasonable function and the absence

of gross deformity should be promptly subjected to open

operation; that all fractures of the long bones in which,

after apparent satisfactory reduction, crepitus cannot be

obtained should be examined through an incision and secured

in position after removal of interposing soft parts; that com-

pound fractures should, as a rule, be opened, cleansed, and

neatly apposed with some retentive appliance, and, finally^

that ununited or viciously united fractures of long standing

should be subject to operative treatment without previous trial

of conservative methods.

The disadvantages of the open treatment of fracture are that

it is at times attended by pronounced shock and bleeding;

that the utmost care may fail to insure against immediate or

remote infection; that union is generally delayed, at times

failing entirely.

Hemorrhage can nearly always be prevented by the use of a

constricting band, and this is indicated except when the seat

of fracture can be readily reached and the reduction and fixation

easily and rapidly accomplished: conditions which obtain in

the great majority of recent fractures. Shock, if pronounced

at the time of injury, is a distinct temporary contraindication
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for operation, and by its persistence, without what would be

considered in a normal individual an adequate cause, may
become a permanent one. Thus there was brought to the

University Hospital a boy with a nearly transverse compound

fracture of the mid-portion of the femoral shaft, so profoundly

shocked that for days there seemed little hope for his Hfe, for

weeks not much more than a hope. A skin and subcutaneous

infection, becoming recurrently acute and widespread, delayed

his convalescence and added to the difficulty of retaining his

bone ends in proper relation to each other. By the time his

general condition was satisfactory his bone had united firmly,

with overlapping of 2^ inches, and with excellent function, the

shortening being readily corrected by a high shoe. Operation

was not advised, on the ground that the patient had exhibited

a peculiar susceptibility to both shock and infection. The

traction needful to overcome shortening is in itself a shocking

procedure and in this case would probably have to be discon-

tinued before a satisfactory degree of ' lengthening could be

obtained.

It is particularly in the open treatment of delayed union

with marked deformity of vicious union, or of non-union of

the femur, that the ability of the patient to withstand shock

must be most carefully considered, since, unless the surgeon

be content to resect and secure apposition with shortening,

there may develop a rapid and fatal fall of blood pressure

incident to traction alone. In one instance of non-union

following a compound infected fracture, with nearly three inches

of shortening, the bone ends were readily freed with very little

bleeding, the traction band was applied to the proximal end

of the distal fragment and in a few minutes with a pull of a

hundred and twenty-five pounds the shortening was reduced

two inches. There then developed rapidly a progressive fall of

blood pressure, with pulse acceleration, which made needful a

prompt discontinuance of traction. An inch and a half of bone

was resected and the sawed bone ends were placed in proper

relation one with the other. In one other case careful observation
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of pulse and blood pressure gave timely warning as to when

traction had been carried to its safe Kmit. One case in which

direct traction on the bone ends was not used, this being a

fracture of both femora, died of shock.

As to infection, if scrupulous cleanliness be observed, the

probability of its immediate or remote manifestation is pro-

portionate to the size and in a measure to the nature of the

foreign body introduced for retaining purposes, and to the

extent of the local trauma inflicted at the time of operation.

Moreover, even though immediate infection be avoided, it may
develop weeks, months, or years afterward, though this late

infection is usually of sHght moment, and is rapidly cured by

removal of the buried spHnt.

Immediate infection impHes a more or less extensive osteo-

myelitis with necrosis, widespread purulent infiltration of the

soft parts and a profound systemic intoxication directly threaten-

ing to life. Early free drainage and the removal of the buried

splint are immediate surgical indications. Even with every

precaution taken, after a difficult fracture case, the surgeon

can scarcely feel the same assurance of cleanly healing as he

does, for instance, after a total excision of the breast.

Mainly because it lessens trauma and shortens the time of

operation a proper armamentarium is one of the most potent

factors in guarding against wound infection. Moreover, both

the extent of the trauma and the bulk of the buried splint have

an influence on delayed union. Thus the same predisposing

factors favor both infection and slow or imperfect repair.

In general, it is true that children rarely require open operation

for fracture of the long bones, first, because in them reduction

is usually accompHshed without difficulty, or even should it

fail, not only does union take place, but deformity undergoes

a modeUing process and tends to disappear. Thus a child who
had been casually treated for femoral fracture, presented himself

with a bowing of the femur so obvious as to be seen through

his clothing at a distance. His parents refused operative cor-

rection, which, for that matter, was not urged. A year later,

Am Surg 44
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without any treatment, this bowing was so nearly corrected

as to be detected only on careful examination. In the adult

there is a tendency in the opposite direction.

Failure to recognize the importance of obtaining crepitus when

fractures of the long bones are apparently perfectly reduced

is responsible for a fair number of ununited fractures. If, on

exposure of a recent break, muscular or fascial interposition

be found, the removal of this will insure union, and providing

the broken ends can be kept in place by spHnting, such union

will be more rapid if no buried spHnts are employed. In our

experimental work this seemed clearly demonstrated, even intra-

medullary bone splints seeming to delay or inhibit osteogenesis

in the region where it was most needed. Where they are

indicated those having the least bulk compatible with securing

the desired end should be employed.

The tendency of the day is toward the use of steel plates

in all fractures which call for the open operation.

By some surgeons they are employed even for such breaks

as those of the olecranon or patella. The plate of choice is that

of vanadium steel as designed by Sherman. His tap screws

have heads especially adapted to his screwdriver, making their

fixation simple and firm, the single disadvantage being that

the starting of the Sherman fluted screw is at times difficult.

Dr. Eliason has found that a No. 31 drill makes the start easy,

that shorter screws can be used without sacrificing the holding

power as there is no point; that the screws once started drive

more easily and hence lessen the danger of splitting the bone

or twisting the screw, that being made of G vanadium the screws

are much stronger than those customarily used. He has further

shown in his experimental work that G vanadium stands

repeated bending, that for the femur the thickness of the plate

should be at least g ^ of an inch, that the ^4 inch plates supphed

by the instrument-makers are practically useless.

The value of thick plates is incident not only to the fact

that they are the only internal splints upon which any depend-

ence can be placed in treating fractures of the femoral shaft
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under such circumstances as make the avoidance of anghng

or twisting strains impossible, as, for instance, in fat or largely

muscled patients, but that because of their strength they can

be made thin and light for application to bone in which the

strain of movement uncontrollable by external fixation apparatus

does not occur. This lessened bulk gives an added assurance

against either an immediate or remote infection. There is a

too broadly accepted belief to the effect that if a fracture be

exposed, neatly apposed, plated, properly splinted and the

wound remains clean, the union of that fracture is assured.

This is not the case. As a rule the presence of a plate in place

of stimulating osteogenesis between the broken bone ends

retards it. This retardation i^ in some places so great as to

entirely prevent union. I have one case, a fracture of the

radius and ulna of the middle third, accurately plated now more

than a year ago, remaining clean and showing no union, nor

is this case unique in any degree. It is also true that a fracture

accurately reduced and carefully spHnted in the absence of

operative intervention occasionally fails to unite, there being

apparently not the faintest effort at repair.

The long standing, ununited fracture and vicious union are

those which are most difficult and in the case of the femur

dangerous. Since the operation may be prolonged and the

bleeding free and difficult to check the Esmarch constricting

tube should be used. The effort to restore the leg to as nearly

as possible its original length, even when traction is applied to

the proximal end of the distal fragment, may be attended by

profound and rapidly developing shock. The operative condi-

tions favor infection.

The percentage of failures to unite after a clean operation is

probably larger than would be suspected from a study of reported

cases, and this failure is probably due to a failure to resect

beyond the sclerosed area to a point where the bone marrow

is seen. It is generally supposed that plating of these fractures

is the best procedure, but this is the case only when apposition

and retention are not obtainable by absorbable material or
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one of less bulk, or by external splinting alone. A case in

point, which would seem to show the superiority of plating,

and in which there was a successful result probably due to

free resection of the bone ends, is that of a girl suffering from

fracture of the upper third of the humerus who had shown

delayed union of a previous fracture of the clavicle. According

to measurements and inspection the replacement was accurate

and the after treatment and bandaging were most carefully

and skilfully conducted. There was no union and her doctor

stated that he had never been able to elicit crepitus. The

seat of fracture was exposed, a fibrous expansion from the

triceps was removed from between the fragments, the bone

ends were curetted and placed in accurate apposition with

each other by a silver wire. Again there was no union and

a serum injection was given. Finally the bone was resected

at the seat of non-union, the marrow of either end being freely

exposed and apposition was secured by a plate. Union was

delayed but was complete, the arm regaining entire function.

It is interesting to note that the wire had held the bone ends

in perfect apposition. In such case, and indeed for all cases

in which union has failed in spite of proper apposition, it would

seem that Murphy's transplanted bone spHnt would be pecuHarly

apphcable.

Of major moment after the reduction of a fracture, whether

it be treated by the open method, or conservatively, is the

subject of retention. Nor does the appHcation of a bone plate

lessen the need for attention to this subject. We at one time

hoped to devise an internal spUnt which might do away with

all external support and even allow of a moderate degree of

function. The experimental work of Dr. Sweet showed con-

clusively that recurring slight strain would loosen any appHance

which depended for its holding power upon the living tissues

of the body.

If satisfactory reduction and retention can be secured with-

out operation, even the most enthusiastic plater would probably

recommend this simpler method. Hence it is germane to the
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subject to refer to the conservative treatment of those fractures

of the upper extremity of the femur; and particularly those

of the neck of this bone, occurring in old people, and attended

under any form of treatment by a large mortality. Death

occurs in days or weeks, and is preceded by anorexia, dry

glazed, brown tongue, gastro-intestinal breakdown, torpor,

muttering delirium or other form of mental failure and fecal

and vesical incontinence.

When such symptoms, or the progressive mental and physical

asthenia which precedes them, develop, the recognized treat-

ment is to get the patient out of bed, leaving the fracture much
to itself. Twice we have had fracture of the base of the femoral

neck in feeble old people who gave every evidence of being

shortly about to die, in part at least because of the wearing

pain incident to movement. The administration of ether with

fixation of the thigh in flexion, abduction and slight outward

rotation, accompHshed by a plaster investment was followed

by an immediate relief of pain, control of the sphincters, restora-

tion of mentaUty and appetite, and ultimately by a functional

and apparently an anatomical cure. The immediate beneficial

effect was due to local rest.

A rigid adherence to Buck's extension in the straight position

is undoubtedly responsible for many unsatisfactory results in

femoral fractures.

Practically all fractures of the femur above the middle should

be reduced under ether and held in flexion and abduction.

Fixation is best secured by a plaster casing, and to make this

easy of application the sling exhibited has been devised. Even

the grossly fat can readily be handled in it.



OPERATIVE TREATMENT OF FRACTURES

By JOHN B. WALKER, M.D.
NEW YORK

In June, 1909, before this Association at Philadelphia I read

a paper on the '' Operative Treatment of Fractures," hoping

that an increasing number of members would become more

interested in developing the operative treatment for selected

cases of fractures; two members discussed it. Two weeks later

at Atlantic City, before the American Medical Association, Mr.

Lane presented a paper upon the same subject. There were

few who discussed it. The general sentiment prevailed that

the average results after fractures were satisfactory and that

operations were unnecessary. In 191 1, at Denver, President

Harte in his address called special attention to this subject.

He stated his belief that careful observation of the end results

after fracture justified the conclusion that these results were

not as satisfactory as was generally believed, and moreover

that our profession was not fully utilizing all the advantages

in our power to secure the best results in fractures; therefore,

he advised the operative treatment for selected cases, especially

in the femur.

In 1909, there were only a few papers on this subject, while

in 191 2, the literature was full of references to operations.

Numerous operations have now been performed by many of

our own members and as their experience has increased they

have gradually operated earlier and more often because they

have obtained better results. Many surgeons are feeling at

present that numbers of the ''bad set" fractures which become
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useful only after twelve to eighteen months might be just as

good after four to six months if more efficiently treated. These

facts show clearly the great increase in the amount of attention

paid to securing better results after fractures. During the last

two years, as our profession has been more carefully investigating

the end results after fracture, the surgeons have become convinced

that the results must he improved. The public, since the advent

of jc-rays, have become better educated and are demanding

shorter and more efficient treatment, a briefer period of dis-

ability with better functional results.

FeeHng that the reporting of illustrative cases will do more

to encourage other members to undertake the operative method

in selected cases, I desire to present the following: As the frac-

tures of the femur are the ones which most frequently demand

and finally come to operation, and also as they present the

greatest difficulties at operation, the favorable results which can

be obtained in these cases should carry corresponding weight in

determining which is the best method of treatment in definite

selected cases.

In this series of 21 cases of fracture of the femur, operation was

performed only after the best efforts of conservative treatment

had failed. In every case before operation general anesthesia

had been employed to assist the efforts in reduction, also suitable

extension had been appHed. Nevertheless, in every case there

persisted over 2.5 cm. shortening. Axial rotation was present

in all cases, together with angulation.

In operating, I try to scrupulously carry out every minute

detail of Lane's technique, for there is no province of surgery in

which results depend more upon the mechanical skill and clean-

liness of the operator. The day before the operation the part is

thoroughly washed and a dry sterile dressing applied. On the

day of operation the patient is etherized and then placed upon

a platform raised above the operating table, so arranged that

the Lemon extension apparatus can be used. The sterile dressing

is removed and the entire part painted with 7 per cent, tincture

of iodine. The usual operation sheets are placed to carefully
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exclude all surfaces except the immediate operative field, which

is again painted with iodine. The incision which is always

long, from 8 to 10 inches, is made on the outer aspect of the thigh

Fig. I.—Femur—Upper Third: Case No. 11 A.

Fig. 2.—Femur—Upper Third: Case No. 11 B. Z-ray taken two years after

operation. Normal function regained within one year after operation.

being carried through the vastus externus and crureus. To
both edges of the skin incision strips of gauze are at once clamped.

As the incision is carried through the muscles to the bones,.
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all free bleeding points are firmly clamped but not tied, the

clamps acting by their weight as retractors. The clamps are

left on the vessels for some time while the other dissecting is

continued. Bleeding generally ceases, but if it continues, ligation

Fig. 3.—Femur—Upper Third: Case No. 10 A.

Fig. 4.—Femur—Upper Third: Case No. 10 B. X-ray taken two years after

operation. Normal function regained within one year after operation.

is done with the finest catgut. The tourniquet is never used,

as it is necessary to see at once when any sizable vessel is cut.

The tissues are treated gently so as to avoid all tearing, lacerating,

and consequent bleeding. Great care is taken to clearly expose



Fig. 5.—Femur—Middle Third: Case No. 8 A.

Fig. 6.—Femur—Middle Third: Case No. 8 B. One month after opera-

tion, slight superficial suppuration plate removed. Normal function regained

within six months after operation.

Fig. 7.—Femur—Middle Third: Case No. 8 C. X-ray taken three years

after operation.
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the fragments; granulation tissue is cut away with scissors;

callus is removed with the rongeur. The ends and edges of the

fragments are curetted clearly so as to permit them to fit into

Fig. 8.—Femur—Middle Third: Case No. 13 A.

Fig. 9.—Femur
after operation,

operation.

-Middle Third: Case No. 13 B. A^-ray taken one year

Normal function regained within four months after

each other as closely as possible. The periosteum is protected

as much as possible and is not stripped from the bones. In

manipulating the ends of the bones to bring them into position
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I prefer the Lambotte damps to those of Lane, because they are

easier to handle and are self-retaining. After the bones are in

position, the Lohman clamp is often most satisfactory in holding

the plate securely to the fragments.

Fig. io.—Femur—Lower Third: Case No. 6 A.

Fig. II.—Femur—Lower Third: Case No. 6 B. Z-ray taken one year after

operation. Function much improved within one year after operation.

Thus far, I have used the regular Lane plate made by Kny-

Scheerer or Tiemann. I have never seen one broken, although

cases have been reported. In the future I hope to use the

Vanadium plates introduced by Dr. WilHam O'Neill Sherman,
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of the Carnegie Steel Company, if they can be made stronger,

Kghter, and smaller. In some earlier cases, I tried both wire

Fig. 12 —Femur—Lower Third: Case No. 20 A.

Fig. 13.—Femur—Lower Third: Case No. 20 B. Z-ray made six weeks

after operation; primary union. Patient on crutches in hospitaL Result

excellent.

and kangaroo tendon, but found them absolutely unsatisfactory

in fractures of the femur. Lane uses the old-fashioned drill,
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because its simplicity permits it to be thoroughly and easily

sterilized. The handles of the usual twist drills cannot be so

easily cleaned, so I have used the Stille drill. Every part is

detached after an operation and thoroughly cleaned and steril-

ized. It is simple, compact, powerful, and easily sterilized.

The drill most used is No. 31 caliber standard twist. This makes

a hole slightly smaller than the size of the barrel of the screw.

The screws are the ordinary wood screws modified so that the

thread is cut up to the head. I prefer them to the finer threaded

machine screw because the threads are coarser and seem to hold

better in the varying densities of bone. The screws do not go

through the entire diameter of the shaft of the femur, but only

through the cortex to which the plate is applied. During the

operation the blood is removed by dry gauze sponges, but the

tissues are not rubbed. No irrigation is employed. Under no

circumstances whatever do the fingers ever enter the wound. The

separated layers of muscles and fascia generally come together

because they are under tension, so no sutures are required.

Further, this method freely permits the escape of the oozing

which is always present. The skin edges are brought together

by interrupted black silk sutures which are put in place and tied

with forceps. No drain is used. A very thick absorbent dry

dressing is put on, and over this is applied a plaster cast

strengthened with wood or steel spHnts, extending from the

toes to and embracing the pelvis. The patient remains upon

the table until the cast becomes solid.

After the strong plate has been most satisfactorily applied by

snug screws to the shaft of the femur it would seem as if no

motion were possible. If, however, moderate strain be applied

to the leg, some motion at the fracture can be appreciated.

If this be continued the screws will become loosened and the

fragments disarranged. For this reason no strain must be per-

mitted. The plate must be considered only of value merely

to approximate the fragments and not at all sufficient to hold

them. For this purpose the whole reliance must be placed upon

the solid external plaster cast, most accurately and carefully
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applied. If this does not succeed in absolutely immobilizing

the fragments, the operation may fail.

Before undertaking such operations, it is especially necessary

to provide a distinct armamentarium, for success here depends

so absolutely upon employing just the right instruments. It

has been found very unsatisfactory to depend for traction upon

the efforts of our assistants, and frequently their combined

strength has failed to reduce the fragments. I am sure that

those surgeons who have had an extended experience all thor-

oughly appreciate the necessity of having powerful traction

which can at any moment be applied or discontinued; it must

be sufficiently flexible in its working to permit at first a small

amount of traction, which later can be easily increased when
more traction is required. During the last six months I have

been using Dr. Lemon's extension apparatus and have found

this of the greatest possible assistance in those late cases where

after several months had elapsed, there existed marked shortening

with rigidity of the muscles and the adjacent tissues. The leg

is held steadily during the operation, and when it is completed,

the plaster cast can be easily applied without releasing the

extension. It can also be maintained until the cast becomes

solid. This has given me great comfort in relieving my anxiety

lest the fragments become displaced when the patient is first

moved from the table after the operation.

There has been no mortality. In only one case was the plate

removed and that was in one of my earlier cases, when I was

somewhat apprehensive, but when I cut down to the plate the

screws were solid and it would have been unnecessary. " If these

statistics leave something to be desired, it must be remembered

that these were cases picked as being too difficult for other forms

of treatment and that our City Hospital patients are frequently

poorly nourished and of the worst habits." Operations performed

under the above indicated methods have been followed by excel-

lent results. If this is possible in the cases of old, long-standing

difficult fractures of the femur, how much more easily and more

quickly can it be done in recent cases and with how much greater
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safety and surety of securing an earlier and better functional

result. Fractures of the femur comprise about 7 to 10 per cent,

of all hospital fractures and are most difficult to treat. Surgeons

are interested in establishing the best method of treatment for

the different special fractures. It now appears that sufficient

evidence has been shown to definitely recommend operations for

fractures of the femur, in such cases as reduction is inadequate.

Adequate reduction requires that the ends remain in apposition

without obvious angulation or axial rotation, and that the short-

ening be not greater than one-half inch. In every case, skilled

efforts must be made to secure reduction at once after the

accident. If these efforts are unsuccessful, they must be renewed

under general anesthesia. If adequate reduction is secured and

can be maintained by traction, extension apparatus is applied.

Further efforts to secure reduction by extension should not be

continued after seven days, as it has been frequently demonstrated

that where over-riding could not be pulled down in that time,

no benefit could be' gained by longer traction. Repeated violent

attempts have caused more traumatism to the tissues than the

operation itself. Some observers have stated that distinct

changes occurred early in the ends of the fragments which

caused delayed union as the bone channels became blocked up

with lime salts.

Conclusions, i . In fractures, the rapidity of union is propor-

tional to the accuracy of reduction and the retention of fragments;

delayed union is very largely due to faulty adjustment.

2. Plating the fragments does not increase the nutrition, but

it brings the fragments into early intimate contact.

3. "As our experience grows we will be able to select after a

study of the x-rsiy plates those cases in which operation is

indicated." This will save the patient loss of time in trying

extension, and will also render the operation easier, safer, and

surer.

The accompanying, illustrations represent the typical class of

cases which demand operation in order to obtain the most satis-

factory results.
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ICE TONGS EXTENSION FOR SIMPLE FRACTURE
OF THE FEMUR

By JOSEPH RANSOHOFF, M.D., F.R.C.S. (Eng.)

CINCINNATI, OHIO.

In the consideration of the treatment of single fracture of

the long bones by the open operation, the femur must be in

Fig. I.—Ice tongs with extension in position. Notice simplicity of dressing

and opportunity for passive movements.

the Hmehght. Whereas, with the possible exception of the

humerus the remaining pipe bones can be operated on, if
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necessary, without any unusual dexterity on the part of the

operator, and with comparatively httle danger to the patient,

Fig. 2.—Case I. Ice tongs in position before lateral displacement is corrected.

it is certain that the opening of the thigh for a simple fracture

of the femur is associated with very considerable risk either

from infection or hemorrhage. In a late report of the St. Louis
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City Hospital, by Babler, of thirteen cases of simple fractures

of the femur that were plated, two died. The writer knows of

two instances in which death followed the operative treatment
of simple fracture of the femur.

Fig. 3.—Case I. End result. Anatomically rather unsightly. Function

perfect.

Except, therefore, under most favorable conditions plating of

the femur for a simple fracture is not to be thought of. More

attention should therefore be given both in our teaching and

in hospital demonstrations to the feasibility of securing perfect

functional results without operative interference of a character

to endanger life from shock, hemorrhage, or infection.
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In fractures of the femur as of other bones a perfect cosmetic

result is not an essential, and the patient should be apprised

of the fact that the end result may be perfect, although the

x-rsiy picture obtained after a fracture has been successfully

Fig. 4.—Case I. Comminuted transverse fracture of femur 2§ inches

shortening.

treated, may appear unsatisfactory from a joiner's viewpoint.

In the treatment of these fractures without operation, it is

necessary only to secure partial contact of the ends of the bones

and to maintain this contact by extension, which at the same

time will avoid excessive rotation. A moderate degree even of
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internal rotation will in time be overcome, although every effort

should be made to avert it.

Many surgeons have found great difficulty in maintaining

extension in adults in the ordinary way by adhesive straps.

In children the results obtained from upright suspension are

Fig. 5.—Case II. Lower end of femur. All traces of ice tongs have

disappeared.

SO good that this class of cases can be entirely excluded from

consideration.

In three cases which have come under my care recently and

in which the ordinary extension failed, I have resorted to exten-

sion by means of ice tongs, the points of which were driven

>i
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lightly into the condyles above the level of the adductor tubercle.

A light anesthesia suffices for this, and I am sure that it could

be done under local anesthesia. The hmb is then placed on a

Fig. 6.—Case II. End resull—wide bridge of callus. Practically no shorten-

ing. Apparent rotation not noticeable.

double incKned plane and a weight extension of from 20 to 35

pounds apphed over pulleys. The point of the tongs need not be

driven in more than a fraction of an inch, because the traction
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of the weight will hold them and keep them from slipping.

From time to time it is perfectly feasible by this method to

Fig. 7,—Case II. Spiral fracture—2 inches shortening. X-ray after ice

tongs are in position and extension is made.

make x-ray examinations. A signal advantage of this method of

treatment lies in the fact that from the third or fourth day after
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the ice tongs have been applied, passive movements of the

knee can be instituted and the time of restoration of function

Fig. 8.—Case III. Transverse fracture, i^ inches shortening with lateral

displacement.

can thereby be very materially shortened. In only one of the

cases was the weight extension by means of ice tongs very

painful for forty eight hours. In Case III, although the
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shortening was overcome, it was necessary to do a plating

operation five weeks after the accident. The x-ray showed

the entire absence of callus and the operation revealed a thick

muscular band between the ends of the bones that were in fair

contact.

Fig. 9.—Case III. Contact secured. Ice tongs in position.

This method of ice tongs extension is not proposed by the

writer for universal use, nor to supplant the ordinary extension

methods, nor the bone plating. It is proposed as a method by

which even one who is not skilled in difficult technical operations

may obtain satisfactory functional results in simple fractures
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of the femur with much displacement. By ice tongs extension,

unless infection occurs, he can do no harm. The accompanying

skiagraphs are from three cases. In the first two the end results

were perfect, although anatomically better results might have

been obtained by plating. They are not pretty to look at,

but are published to show how a practically perfect functional

result may be contrasted with the radiographic picture. In

the third case, although the juxtaposition was excellent, the

apposition was prevented by a wide muscular band.

In conclusion, I desire to state that the excessive callus is

an advantage in preventing refractures, since it has been shown

that refractures occur not infrequently where bone plating has

been practised by reason of. the slight amount of callus thrown

out or because the bone was weakened at the screw holes. The

ice tongs extension is but a modification of the Codivilla direct

extension by a nail driven through the os calcis. Its advantage

over the nail extension through the heel lies in the fact that exten-

sion is made directly through the lower fragment, thus leaving

the knee free for passive motion at the proper time.
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DISCUSSION ON THE SURGERY OF BONES AND JOINTS

Dr. Charles L. Scudder, Boston.

This subject of the operative treatment of fractures is, needless

to say, one in which we are not only all interested but a subject

with which the general practitioner is Hkewise much concerned.

It seems to me that the operative method is being exploited, is being

carried as it should be, very thoroughly through. It is being tested

out, and we are seeing in the returns of today brilliant results. I

am, however, impressed by the fact that the non-operative or

expectant method has not yet been tried out in as thorough and
scientific a fashion in this country as has the operative treatment.

I think it is unfair, therefore, to compare the brilliant results of the

operative treatment with the somewhat meagre results of the as yet

improperly ideally carried out non-operative treatment. I believe

the results in certain cases shown today following the operative

treatment could have been obtained by the non-operative treatment

properly carried out.

The delegation of the treatment of the fracture cases in hospital

service to the untrained house staff is improper. I beheve that the

visiting surgeon in charge of the service, who is personally respon-

sible for the results of the treatment of fracture cases in the ward,
should assume the immediate care of such cases.

The undergraduate medical student is today not well taught the

care of fracture cases. I believe that there is needed in connection

with every teaching hospital a fracture ward, with a proper staff

of nurses and house officers, with a convenient amphitheatre for

demonstration and instruction and operation, together with all

appHances for the treatment of ractures. With such a plant managed
by men having a continuous service, students and graduates could

be taught the non-operative as well as the operative methods of

treating these important cases.

I am in favor of the operative treatment of fractures in carefully

selected cases. I beheve that the time will come when the results

of treatment, both non-operative and operative, are so well under-

stood for all classes of fracture that it will be possible to decide at

once in any given fracture case whether the one method or the other

should be adopted.

Dr. John B. Roberts, Philadelphia.

With regard to fractures, I see no reason for so many readers and
speakers laying such stress on the shortening as if its determination
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were easy. Dr. Bristow and many others have shown that one never

can state accurately how much shortening there is unless one has

measurements of both legs just before the occurrence of the accident.

All know the great asymmetry existing in many uninjured legs.

There is too much talk about the difficulty of overcoming overlapping,

and we are shown pictures of cumbersome and expensive apparatus

and tables designed to reduce overlapping when fixation by plates

is to be done. A little adhesive plaster and a piece of board to make
a Buck's extension stump, with a compound pulley and rope and
two sturdy assistants to pull, are quite sufficient.

I have recently recorded in the Transactions of the College of Physi-

cians of Philadelphia^ two cases of fracture of the femur treated

by plating in which the patients died. Some of my patients have

recovered, but the open method of treating fractures is not free from

risk. If all who have seen death after the operative treatment of

fractures will report such cases, the profession will get over the present

enthusiasm, which is exploiting too much the operative side. Well-

selected and well-watched non-operative means in the great majority

of cases will prove sufiicient; although all must acknowledge that

under special circumstances the operative treatment may become
necessary.

Dr. Thomas W. Huntington, San Francisco.

Personally, I feel a sense of deep satisfaction at the attitude

assumed by readers relative to the legitimacy of the operative treat-

ment of fractures of the shaft of long bones.

Having failed in my first efforts many years ago, and having

returned, more recently, to this field of surgery with a technique

which is satisfactory, and having adhered to this doctrine through a

large number of experiences, without death or serious complica-

tions. I am free to say that the general question affecting fracture

treatment, along this line, may be regarded as settled.

I do not yield to the importunities of those who insist that the

operative treatment of fractures cannot be safely advocated, because

there are those who have not a safe environment or a sound technique.

It is perfectly obvious that such protestants should not adopt the

open treatment of fractures under any circumstances, and what is

to be said of fractures, in this relation, may be said of procedures

in most other departments of surgery.

In a word, there is no law in surgery w^hich will apply to every

man who attempts surgery. There is a wide line of difference between

the latter and the accomphshed surgeon.

A word of caution is to be spoken wath reference to the treatment of
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open fractures by the introduction of foreign bodies. I am of the

opinion that an open fracture should be treated very conservatively,

so far as the introduction of fixation apparatus is concerned. Even
in comminuted open fractures, I am by no means convinced that

we have a right to assume that a foreign body can be introduced

with safety.

Without questioning Dr. Lilienthal's results, I still insist that, in

the presence of infection, the placing of the fragments in anatomical

reposition, there is great danger of progressive trouble in the medul-

lary cavity, with a final osteomyelitis which certainly menaces the

limb, if not the life of the patient.

A better plan is to wait patiently until the wound infection has

been overcome and danger of osteomyelitis has passed before pro-

ceeding to correct the deformity and secure permanent fixation.

With regard to the treatment of a defect in the tibia by the inter-

position of bone fragments, I wish to call attention to the case which

is possibly known to some of you wherein I transferred 5J inches

of the fibula to fill the interval between the upper and lower ends

of the tibia. Others have followed this course with equal satisfac-

tion. The only further comment is that loss of the fibula, necessitated

by this procedure, does not seem to affect, in any degree, the integrity

or usefulness of the limb.

Dr. Maurice H. Richardson, Boston.

While I have not had the experience of some of our members in

fractures and bone diseases, yet I have had for a length of years a

prodigious experience in dissecting both the living and the dead.

If I learned anything from that I learned the uncertainty of the

prognosis. The papers presented today surpass any group I have

ever listened to. The discussion is of exceeding value to everybody,

but many of us know that what we say will be used for the justifica-

tion of operations that ought never to be performed. I absolve

myself from any personal interest in the practice of bones, for I have

now reached the point where I do only such work as I want to do,

although it is true that I do a consultation practice largely in the

treatment of scrapes that men get into because they are not fitted

to perform surgery and in which they wish me to share the respon-

sibiHty of their results. Take, for instance, the many cases of wiring

of the patella which I have been called to when the patient was

either dying or dead. Put yourself in the place of these patients.

Suppose a man comes to a town, say on business, slips and fractures

his patella, is hurried to a hospital, and in the hands of a surgeon

of whom he has never heard has his patella wired at once. How
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many of you would allow such treatment? The wise treatment of

King Edward VII by McCormick for fractured patella and his

treatment by Treves for abscess of the appendix are confirmatory

evidence of the value in the minds of great men of conservative

treatment. We are going to be quoted by men all around the country

among whom will be those men v/ho ought not to practice surgery.

What we say in regard to the treatment of fractures may be brought

against us in suits for malpractice. We must not take the position

that any man can be sued for a bad result because he used the closed

method, although unscrupulous lawyers will often imply neglect, in

the trial of cases, on account of the non-use of methods which we
advocate here as applicable to the skilful surgeon only, and not to

the general practitioner. I hope we shall make it clear that we have

no right to promote or advocate a method of treatment in fractures

which in unskilled hands may be extremely dangerous—in fractures

which Nature will take care of with comparative safety and give

good results. We must avoid giving the impression that all prac-

titioners are doing wrong not to treat fractures by the open method.

I am impressed by the magnificent results obtained by Dr. Walker.

My patients when I treated fractures often showed by the x-ray

results which to them were terrifying, but, of course, we know we
can have a bad-looking x-ray picture and yet get a very good func-

tional result.

I want to repeat my protest against it going out without any

qualification that the open treatment of fractures is the opinion of

this body of skilled surgeons. In Dr. Estes' admirable paper in his

conclusions he put in the condition that these operations should

only be performed by skilled men under the most favorable circum-

stances, and I think that is the opinion of each one of us, or at least

it should be if it is not.

Someone asked that every man report his bad results. I remember

that the world lost a paper I had written on a number of cases dying

as the result of fat embolism following fracture, because I mislaid

the manuscript. In the wiring of fractures I have seen a vigorous,

strong man die within twenty-four hours from a streptococcus infec-

tion in a fractured patella. I do not believe in the general rule of

opening a simple fracture and thus making a compound fracture

out of it.

I am strongly convinced that in skilful hands the open treatment

in selected cases is very successful, but that this treatment should

never be undertaken by one not specially equipped and technically

expert.
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Dr. Otto Kiliani, New York City.

There is no question but that plating is an excellent mechanical

device, and it was recognized as such twenty-three years ago by
Schede, who used it not only for closed, but also for compound frac-

tures. Long screws with buried plates were used.

Leaving aside entirely the very important question of the serious

danger connected with the plating treatment of simple fractures,

and assuming that a plating operation has been done by a first-

class surgeon so that the operation is certainly aseptic—it is a grave

question as to whether such interference is necessary for the purpose

of getting perfect alignment. We all know we can obtain excellent

functional results without absolutely perfect replacement. It is

not necessary to secure in the reduction of fractures the correct

apposition a cabinet-maker achieves in mending the legs of a

table.

The necessity of such operations, as has been reported for

fracture of a thigh on a child, but a few months old, must be very

rare.

Another important point is the future of those patients treated

in this manner. Assuming that such excellent results as are shown

today have been achieved, and that they are superior to the results

obtained from other treatment—I want to know what becomes of

these patients afterward. We have only two years' experience with

buried plates, but I should like to see the patients in five or ten years.

I believe that most plates will either come out of themselves, or will

have to be taken out. A foreign body which will not be absorbed,

remains a foreign body, and will work out of itself, or will require

to be taken out; if it stays in, it is an accident.

Dr. Fred B. Lund, Boston.

I think I had the honor of showing this society last year some very

bad results from plating fractures, but I also had some good results

which I showed before the American Medical Association. I share

with Dr. Richardson and Dr. Scudder the thorough belief in the

danger of this operation in incompetent hands. I was, however,

forced into the operative treatment of fractures entirely by one

consideration, and that was, that my patients did too badly under

the old methods—cases of fracture of the femur got bad results

with such deformities as to make them deformed for life; fractures

of the humerus did not unite; obUque fractures of the tibia had

shortening and malformed ankles. It has not yet been demon-

strated that there is an efficient technique by which these bones can

be brought together in an ideal position. My colleagues have taken
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up this work of plating fractures, and since I adopted it I have
had some good results, particularly in the patients whose limbs are

necessary to them for a livelihood. The point is that after one has

tried the non-operative treatment, especially in the femur and also

in the other bones, the operation of plating when necessary is one

of extraordinary difficulty, because the bones are surrounded by
callus and adhesions, and it is difficult to get them in place, and the

majority of our bad results have been in the old cases. There are

certain cases we can select. In the first place, in transverse fracture

of the femur where the ends cannot be rubbed together, where there

is tissue between the ends of the bones, it is comparatively easy to

get extension, and putting on a plate is very easy and very simple

in these early cases. We have come down to plating only in frac-

tures of the long bones, transverse fractures of the femur, certain

oblique fractures of the tibia, with much overlapping, fractures of

the humerus where the ends do not come together, and fractures

of both bones of the forearm. The comfort of the operated patients

when put in a plaster of Paris with a spica dressing is very much
greater than on a Buck's extension with the adhesive plaster always

slipping and the bones not locked together. We had three fractures

of the femur in three beds side by side in the hospital. One patient

was not operated on, and one, a man, aged sixty-two years, with

transverse fracture of the femur, submitted to early operation; he

was a long time before he could use his leg. The man not operated

on had early use of his leg, got up and left the hospital. The third

man would not have an operation, but the first time he got out

of bed slipped and refractured his femur, and this time he was per-

fectly willing and anxious to have the operative treatment. With
a Bartlett clamp we got the ends plated together, and he had a perfect

result, and I doubt if we shall have any further trouble in that ward
with patients not desiring the operative treatment.

In fractures of the tibia where the plate is necessarily subcuta-

neous, the plates have had to be taken out, but this does not seem

to have affected the final results at all.

With regard to plating open fractures, as 90 per cent, of cases

heal without infection, I cannot see why one cannot put on a plate

with propriety. I think Dr. Lilienthal's apparatus might apply

to fracture of the tibia because the plates would be easier to take

out. He considers the taking out of a plate as a serious matter, but

I have found it very simple indeed.

In regard to the cases of osteomyeUtis, in speaking of these bone

cavities Dr. Moore mentioned the use of bone wax; I have used it

but a few times but find that if the sides of the cavity do not conform
Am Surg 46
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it runs out. I have found a way of treating these cavities which I

think is excellent, that is after curetting the cavity, take a skin

graft and then line the cavity with skin. I have used this method
in 2 cases of osteomyelitis of the tibia in i of which a large cavity was
scooped out of the head of the bone. Dr. Moore spoke of chiselling

down the edges, but the strength of the bone is entirely in its walls.

Instead of filHng the cavity wdth bone wax I cut the biggest skin

graft I can get and tuck it in the hole and it lines the cavity. One
of my patients has remained perfectly well and sound with such a

healed bone cavity for five or six years.

Dr. a. T. Bristow, Brooklyn.

The man who insists on what Dr. Kiliani has termed cabinet-

maker's apposition, and invariably plates his fractures, is going to

get into trouble some time, because we never can be absolutely

certain that we will not get an infection, as a result of a cutting opera-

tion. On the other hand, a man who because an infection occasionally

happens or the procedure is a difficult one, as it certainly is in frac-

tures of the femur, and for these reasons fails to avail himself of this

modern method, will not infrequently also get bad results. In the

last eighteen rr\onths I have operated upon 9 fractures of the shaft

of the femur by the open method, never, however, without first

exhausting every other means available to secure what I thought

a fair functional result. The question I ask myself in regard to these

cases is (i) is the patient a good surgical risk for any operation; (2)

can I secure good functional results without operation? If the last

question can be answered in the affirmative I do not believe anyone

should subject the patient to operation. The patients I operated

on varied in age from eleven years to sixty years. I operated on the

oldest case at the end of five months when there was no union, great

overriding of fragments, and total disability. I am happy to say that

this patient made a good recovery without a temperature above 99°,

although the operation was difficult on account of much callus and

the great disturbance of the soft parts necessary to bring the bones

into alignment.

In every instance where I have cut down on these fractures because

I found it impossible to get reduction I have invariably found frag-

ments of muscle between the ends which would have defied any of

the older methods of apposition. I think, in general, where w^e have

failed to secure good reduction by the ordinary time-honored methods

we shall find muscular or fascial tissue interposed between the ends

of the fragments. The open operation for frkcture undoubtedly

has a place and a most important place in surgery, but it should
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never be adopted as a routine technique as Lane advises; never

adopted except with all the resources of a modern operating room
at hand, never used under the most favorable circumstances by any
one, if good functional results can be secured by the closed method.

Deformity is to be measured not by -the shadow revealed by the

x-ray, often most misleading, but by visual inspection of the injured

part.

Dr. George E. Armstrong, Montreal, Canada.

I undertook the operative treatment of fractures rather early

and brought back from my trip to London Mr. Lane's plates, and
my experience has led me to some pretty definite conclusions. In
the first place, I think it is fair to say that the Lane plates will hold

fragments in position better than wire or any other former method.

So far Lane has given us a good thing and has taught a great lesson.

When it comes to the question of applying these plates to a simple

fracture we should always consider it a serious matter to make a

simple fracture into a compound one, but this is necessary when
the a;-rays show after a careful attempt under anesthesia that we
cannot get the fragments into such position as will give a good func-

tional result. With regard to the length of time for repair, I have

not found that fractures accurately approximated unite any more
promptly, nor in fact as quickly, as do those a little ajar. In the

treatment of compound fractures that is different, but there is one

device which I think should always be tried. The a:-ray gives us

the advantage of knowing the shape of the ends of the fragments,

and in many cases of simple fracture with that knowledge it is pos-

sible to so lock the fragments that they will not become redisplaced,,

and in the open compound fractures if it is possible to notch the

bones and make the ends irregular so that they will lock, it is more

desirable than plating. As to the results after plating, the plates

sometimes give rise to trouble. I have recently seen a case in the

ward of a man I plated for fracture of the tibia who for one year

remained perfectly well, but who at the end of a year and nine months

returned to have the plate removed. In the practice of one of my
colleagues a fracture occurred a second time just at a screw line a.

year and a half after plating, which shows that these screws are a.

disadvantage as they produce a weak spot at the line of introduction.

I feel very strongly that it is important to impress upon students

that absolute asepsis must be obtained in the treatment of frac-

tures by the open method even beyond that necessary in abdomi-

nal operations, and that this operative treatment should not be

attempted if it is possible that the fragments can be locked without,,

or if the fracture is open, if they can be notched and so Locked..
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Dr. Leonard Freeman, Denver.

Without question the Lane bone plate, at present so popular, is

often useful, and is more or less positively indicated in certain frac-

tures, although it requires a trained expert to put it in and keep it

there. But we must not lose sight of other useful methods, which

I am convinced are sometimes preferable. Especially is this true

of the external clamp—which is really an external bone plate, lying

outside the tissues instead of within them.

In this connection I wish to call attention to the following points:

1. An external clamp can often be more easily inserted than an

internal plate—with less apparatus and less disturbance of the tissues.

2. The screws can be placed well away from the line of fracture,

thus avoiding the j)resence of a foreign body, which might interfere

with proper union.

3. The screws of an external clamp can be made longer and the

whole apparatus heavier than with the plate method, thus securing

a better hold on the bone and adding much to the firmness of the

imion, as can easily be demonstrated in spite of the assertion of

Dr. Lilienthal to the contrary. (Apparatus exhibited illustrating

this point.)

4. A point of great importance is that the external clamp can

readily be removed at any time, without disturbance of the tissues

.and with so little inconvenience to the patient that the use of an

anesthetic is never necessary.

5. When the external clamp is once out no foreign body remains

to give rise to future complications. (We are all aware of the number
of plates which must subsequently be removed for various reasons.)

6. In some cases, such as oblique fractures of the shaft of the

tibia, it is not even necessary to cut down upon the seat of the frac-

ture, because the screws may be inserted through small openings

in the skin at a distance from the break, as described in my paper

before the 191 1 meeting of this Association.

7. If the operation is a clean one, there is no more danger of infec-

tion with the external clamp than with the internal plate, as has

been abundantly demonstrated by Parkhill, by myself, and by many
others. In fact, I believe the danger is not so great, owing to less

manipulation and to a smaller foreign body placed farther away from

the fracture. If, on the other hand, the operation is not clean, suppu-

ration will, of course, result in either method, but its effects are apt

to be less disastrous with the external clamp, owing to the drainage

afforded by the projecting screws. And, in addition, a clamp can

easily be removed at any time, which is not true of a plate.
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8. A theoretical objection to the use of an external clamp is the

supposed danger of secondary infection along the screws; but I am
convinced this objection is without foundation, from both theoretical

considerations and the experience of myself and of others. If infec-

tion occur at all it is always late and trivial in amount, and by the

time it appears the screws have formed granulating channels for

themselves, which isolate them from the surrounding tissues, thus

preventing the spread of microorganisms—just as occurs in the use

of silkworm-gut sutures in the closure of ordinary wounds. In fact,

the chance of infection is probably greater with sutures, because

they often damage the tissues by strangulation, which the screws

never do. My associate, Dr. O. S. Fowler, has conducted a number
of experiments upon dogs, by inserting clamp screws through the

skin and subjacent tissues into the bones of the leg. An examination

of the specimens made by Dr. Philip Hilkowitz, shows that a granu-

lating channel begins definitely to form by the fourth day, and it

is possibly fair to presume that some sort of protection begins before

this.

9. An external clamp is no more uncomfortable to the patient

than is an internal plate, for no matter how large it may be it is

mostly external, its internal part, the screws, being much smaller

than the parts of an internal plate. Also, the external clamp inter-

feres in no way with the necessary attention to the wound, as it stands

well away from the incision.

10. In conclusion, I believe that the external bone plate, or clamp,

has marked advantages over the internal plate in certain fractures

of the shafts of the long bones. This is particularly true when the

bone is not too deeply situated, and when the break is not too near

its extremity, the method being thus specially valuable in connec-

tion with the tibia, although it is often applicable to the femur, the

humerus, the ulna, and the clavicle.

Dr. Charles L. Gibson, New York City.

Within the past few weeks there was a discussion in the New
York Surgical Society, and one of our members made the statement

that to his certain knowledge four men patients of Bellevue Hospital

had lost their legs after plating with the Lane plates. Another

reported that a patient not only lost his leg, but also his life.

I feel very strongly that the American Surgical Association

should do all in its power to place this operation on a proper basis

and to discourage all such as do surgery in a haphazard fashion.

I had the privilege of seeing Mr. Lane do one of his operations,

and it was a perfect revelation to me, and I consider it one of the
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epochs in my surgical career. I had supposed I was doing careful

aseptic work, but I realized when I saw him that my work had been
very imperfect, and from that time I made up my mind to improve
it in every way in my power. It is all right for Mr. Lane to do
these things, but only one man in a hundred will ever be capable of

such perfect w^ork.

I was very much impressed with the conservative attitude of

Stimson, who, although for many years operating successfully on
fractures of the patella, has always refrained from so teaching his

students, since he believes that only skilled men should perform

these operations.

I have had under observation this year a man who was plated at

the Bellevue Hospital eighteen months ago; he came with a short-

ening of over three inches and an angulation of nearly 45 degrees,

a totally disabled individual.

Dr. G. G. Davis, Philadelphia.

The reason that conservative treatment has not been considered

satisfactory in so many cases is due to the fact that the profession

has not kept pace with the advancement of conservative methods.

Take as instance of this Dr. Moore's statement of fracture of the

neck of the femur. I see quite a large number of ununited fractures

of the neck of the femur and almost universally Buck's longitudinal

extension has been employed. The general profession is not ac-

quainted with the lateral traction or abduction methods. Why
are they not taught this by the teachers in the schools? As early

as 1869, Phillips preceded Maxwell and Ruth in this method of

reduction.

As regards the operative treatment of intracapsular fractures of

the neck of the femur I am glad it was stated that it is not necessary

to take out the head. If you put in pins you put in foreign bodies;

if you put them in externally as Dr. Freeman suggests and there

is a rise of temperature, on taking out the pins the temperature

drops. If you put in screws, etc., they will often have to come out.

A patient who knows he has a screw in his femur attributes all his

subsequent aches and pains to that fact and demands removal.

Therefore, I do not like to insert a foreign body. Fractures of the

neck of the femur give the same result by freshening the edges and
widely abducting. As regards the method of approximating I have

used Dr. Freeman's plates in the long bones. I have heard nothing

about intramedullary splints; I have used these in transverse frac-

tures; I have used ivory an inch and a half in length, fluted. In

ununited fractures I like to slit the end of the bone so that it gives
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raw surfaces for the granulations to grow from. I believe bone trans-

plantation has a great future before it. I have used it laterally instead

of intramedullary. We are now using bone transplantation in the

kiphosis of Potts' disease.

With regard to arthroplasty, this subject was brought up eight

years ago, but since then we have heard little on it. I believe in

Murphy's work, but I want to hear someone say something of their

experience regarding it. Dr. Lilienthal has shown good results in

the jaw. The shoulder I have not done much with, although I have
tried the pig's bladder membrane. I think resection of the elbow

should be done away with. In almost every case with a little practice

one can slip in soft tissue without removing hardly any of the bone
and get almost absolutely perfect results. When you tackle the

hip it is another thing. I do not like to take off the greater trochanter,

so I make the incision down from the anterior superior spine or a

little behind the tensor fasciae muscle. Even if one does not get re-

storation of motion, the only bad result is ankylosis, and the position

will be much better. The knee is still harder to manage.

Dr. Richard H. Harte, Philadelphia.

I think we owe Dr. Roberts a vote of thanks for bringing this

question before us and particularly for his frankness with regard

to the results in the two cases which he has reported.

There is a feeling now on the part of some of the more radical

members of the profession that the only rational way to deal with

fractures of the thigh is by the method pursued by Mr. Lane, namely,

of opening the thigh, exposing the ends of the bones, and adjusting

the fragments and retaining them in position with screws and

plates.

Before this more radical method was advised, the older surgeons

obtained fairly good results, and the reason they obtained them is

that more time and attention was devoted to looking after the frac-

tures than at the present time, when there is so much to occupy

the mind of the operating surgeon. It is only after a case is noted

to be doing badly that the attention of the attending surgeon is

called to it and then there is very little left to do but to operate.

My feeling is that the class of cases to be operated upon are those

which we find are not going to unite, or if so, will unite with a great

deal of deformity. In cases where this is determined, by carefully

made skiagraphs, radical interference should be resorted to, because

we invariably find a piece of fascia or fragment of muscle separating

the ends of the bones, so that osseous union is impossible.

If the case should not prove a good surgical risk, it is much wiser
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not to operate and the patient had much better submit to an ununited

fracture, or even vicious union, than to succumb to the complications

attending operative procedure. I think it is a good working rule to

wait at least two weeks between the receipt of the injury and inter-

ference in simple fractures, because in that time nature has thrown
out certain barriers which make these cases less liable to infection

than by opening up a recently fractured bone, where considerable

hemorrhage has taken place and all the conditions are favorable

for infection. These cases, at best, are difficult to deal with and

must be treated by a man who has a great deal of surgical skill and
ability and all the necessary appliances for treating this rather

complicated class of cases.

Dr. Francis J. Shepherd, Montreal, Canada.

Although I have also reached the point where I no longer treat

fractures, still I have charge of surgical wards, but I give my frac-

tures to one of my assistants, who does the work. We often have
clinics here specially devoted to fractures.

I should like to add my testimony to conservatism by saying that

there is too much operating by those who should not operate. I see

many such cases in the courts. I think in our hospitals we should

pay more attention to the conservative or non-operative treatment

of fractures and not give the impression to the general practitioners

and students that the operative is the only satisfactory treatment.

In some clinics there is shown only the operative treatment, and
some students think there is no other. It looks very well in a good

hospital, very easy; a post-graduate course gives the student say six-

weeks of such work, and he then goes to the country and operates

on fractures under oftentimes the most adverse circumstances, with-

out giving a thought to the non-operative treatment first. It should

be pointed out to students in the wards that there are other methods

which should always be tried before resorting to the radical operative

treatment. Fractures are of common occurrence in the country and
it is not possible to send every case into a hospital, and the treat-

ment of such cases goes to the local practitioner.

Again, we are making a mistake if we teach the public that frac-

tures should be absolutely in apposition. I remember a case not

very long ago where I treated a man for a broken tibia and got what

I considered a splendid result, but some meddlesome friend suggested

he have an ic-ray picture taken, and this showed a good deal of

malposition; I was accused by him of bad surgery and he will not

now speak to me, although he has an entirely useful limb, with only

one-fourth inch shortening. That is one result of using the rt:-ray.
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Another instance was that of a railroad company who after seeing

some of the a;-rays of various patients said our work was no better

than blacksmith's work; these were cases of compound fractures of

the forearm septic on entrance, where we did not wish to operate

until the wounds were in better condition. The company threatened

to take away their patronage from our hospital, although I must say

we never charged them anything for our services. Both men
recovered with most useful arms and refused further interference.

Dr. John H. Gibbon, Philadelphia.

I have not practised as long as some who have spoken and, there-

fore, my conservatism may be considered youthful; but I think it

is largely due to the fact that I have the misfortune to have to teach

fractures, which I have done for the last five years, and in defence

of the teachers of surgery I want to say that I devote three months

to the treatment of fractures and not one hour of that time to the

operative treatment. There is no doubt about it that there are

certain fractures which must be plated. Enough, however, has

already been said of them. I have no criticisms, nothing but com-

mendation for the papers read today, and the conclusions drawn by
Dr. Estes were excellent and I corroborate every word he says. I

came with rather a prejudiced attitude toward these papers on the

operative treatment of fractures, but the gentlemen have been so

emphatic in stating the necessity of exhausting the mechanical

means before operating and the care needed in selecting the cases,

that there hardly remains anything to be said. Leaving aside the

incompetent operator and those with poor technique, I think those

of us who do operate on these fractures stand in danger of becoming

too enthusiastic. I am always afraid of the surgeon who is too

expert in the performance of any operation. The danger is that we

get good results by operating, and, therefore, oftentimes we operate

on cases which should not be operated on. ^ Dr. Harte has rightly

said we do not look at these cases in the wards at the time we should

look at them, that is, at the time they are first dressed, but we wait

until our resident tells us there is bad position or non-union, and then

we say we will operate. We do not take the proper early interest

in these cases.

In exhausting the non-operative means we hear so often that these

patients were anesthetized, then attempts made at reduction with

failure. I do not think that anesthesia in these bad cases is the

help some think it is. You cannot jerk a fracture of the thigh into

place in five minutes, but in many cases where the traction extends

over several days without an anesthetic and there is a long and steady
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pull, the reduction is easily accomplished. This applies particularly

in fractures of the upper third of the femur and the surgical neck

of the humerus. In fractures of the surgical neck of the humerus
treated by abduction and Buck's extension with the arm at right

angles to the chest and the patient in bed, reduction is safely

accomplished. I have reduced many such cases which I felt sure

at first I would have to operate on.

I think we must not lose sight of the fact that improvements have

occurred in the mechanical as well as in the operative treatment

and before resorting too quickly to the operative treatment wt should

make sure we have exhausted all the mechanical means. How many
fractures of the surgical neck of the humerus are still seen dressed

with the arm at the side, when we have all learned that with the

arm akimbo or the application of traction the deformity will be

reduced in the position of abduction.

Dr. Dudley P. Allen, Cleveland.

I have been greatly impressed by the papers which have just

been read, and have no question that certain cases of fracture are

best treated by operation. The results here shown are certainly

admirable. On the other hand, I do not believe that enough teach-

ing is devoted to the non-operative treatment of fractures. In

hospitals the surgeon often leaves the entire treatment of fractures

to his house officers, rarely giving* the cases any personal attention.

If the excellent results obtained by operative treatment were com-

pared with those obtained by surgeons of equal ability, who gave

to their cases the same personal attention, I have no question the

non-operative, results would make a better showing.

With reference to lateral traction in cases of fracture of the neck

of the femur, in my experience non-union is very rare. The most

pernicious thing in these cases is too much manipulation, since

there is danger that the impaction which usually exists be broken

up and as a result the chance of union greatly diminished. Most
of these cases are impacted. In my judgment impacted fractures of

the neck of the femur should be handled with the greatest gentle-

ness, so as not to destroy the impaction. Unimpacted fractures

of the neck may doubtless be benefited by lateral traction.

Dr. L. L. McArthur, Chicago.

Two years after the introduction of the x-rsiy, in 1899, before an

alumni meeting of the Cook County Hospital, I made a suggestion

which still holds good and I think may be found of value. That is,
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the taking of an x-ray picture after we have done what we could

to reduce the deformity, and if that .T-ray picture gives a position

which we could figure would give union with good functional result

if not with a good anatomical result, we should show it to the patient

and tell him that that was the best possible result to be obtained

without operation and let him make the decision as to whether or

not he would prefer more radical treatment, explaining that we had

every hope by the more conservative treatment of leaving him with

good function and also explaining the possible dangers which might

arise from operation. It is by far the wisest plan, I have found, to

let the patient into the consideration of the case and to make him
fully understand that a good functional result is in no way based

on a good anatomical result.

Dr. a. Vander Veer, Albany.

In 1 86 1 and 1862 I had an opportunity of watching in my student

days a number of fractures treated by Dr. Swinburne, of Albany.

After the war I also had another opportunity of seeing many of his

cases and treating cases in a similar manner as we were associated

in the Albany Hospital. Dr. Swinburne presented papers on exten-

sion and counterextension and you will find the Transactions of the

New York Medical Society about that time filled with papers by him

on his treatment for fractures of the femur and other long bones.

However, not long after this period I adopted the more practical

method of Buck's extension and our results were very good. Then,

like many of us here, I got in the habit of letting the members of

the house staff dress these fractures and not until a case was going

badly did I take the proper interest in it. In 1884 after lecturing

for some time in surgery an opportunity presented for me to divide

my chair. The first thing I dropped was fractures because of the

hard work and the necessity of the careful watching of the cases.

From that time on I have been called in consultation many times to

see fracture cases, and have never seen a case of non-union or badly

united fracture which could not be directly traced to some unfortu-

nate method of dressing. There are some cases in which a portion

of bone or fascia gets between the fragments and gives non-union,

but the old-fashioned feather bed and the double-inclined plane have

been the cause of many such deformities. In 1903, I was called

in a medicolegal case to defend a man who had been called to see

a laborer who had fallen 20 feet through the floor of a mill and struck

upon a projecting iron rod and suffered a compound fracture of the

left femur. He put on extension and treated him so that at the

end of two months' he was walking; he limped somewhat, but yet
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he was able to go to work. Ten weeks later while walking through

the streets a physician said to him, what makes you limp, and the

laborer said he thought one leg was not so long as the other. Where-
upon the physician took him into his office, stripped h'm, and after

an examination said there was a great deal of shortening. In about

six weeks the surgeon who had attended the patient was called to

court and sued for $10,000 damages because of the improper treat-

ment resulting in shortening of the femur. There were two or three

of us surgeons to help in his defence and we were warned that there

would be an :r-ray picture in court to show the malposition of the

bone, so I took up to court a basketful of femurs from our museum
that showed shortening, some of two inches or more. The man's leg

by actual measurement showed shortening of an inch and a quarter.

The court said they were not prepared to admit the testimony of

the skiagraphs, but asked if there was any w^ay we had of refuting

the suggestions made, asking if we knew of any cases in which so

much shortening had occurred and yet the result had been satis-

factory. We promptly produced about a dozen cases, and the

result was that the jury almost immediately brought in a verdict of

non-suit.

Dr. S. J. MiXTER, Boston.

We all recognize the great blessing the :^-ray has been to the pro-

fession and to the public; but we must also recognize the immense
amount of harm it has done in teaching the public to require a perfect

anatomic result in fractures, and this fact I am sure has driven many
surgeons to the operative treatment of fractures in order to satisfy

this demand. It has done another great harm in the teaching of

our students to rely upon it rather than to devote themselves to a

careful and scientific clinical diagnosis of a fracture. The first thing

the student should be taught is to make a good diagnosis without an
x-ray. I believe if for the first year of his surgical training he could

not see an x-ray plate he would be far better off, for if he has a country

practice it will not always be possible to have an x-ray picture taken

of a fracture, but if he can make a good diagnosis without such aid

he will become a capable practitioner in this line.

Dr. Willy Meyer, New York City.

I should like to report an instance showing how some colleagues

depend on the x-ray in cases of fracture. It refers to the fracture of

the radius in a chauffeur (crank fracture). The patient was treated

at the dispensary and the proper splints, under control of the x-rays,

were applied. After five days an x-ray picture was taken; the
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surgeon was dissatisfied with what he saw in this picture, because

the bones were not in perfect apposition. Therefore, the sphnts were

removed, again an anesthetic given, reduction accompHshed, and the

splints reapplied. About five or six days later another Rontgeno-

gram was taken and the surgeon, still dissatisfied, advised a third

reduction. When eight or ten days later the x-rsiy picture did not

show the position of the fragments to the surgeon's liking, the patient

was told that an operation had to be done in order to give him a

useful hand. Two or three weeks had now elapsed with no union

whatever. The patient then came to me for advice and I believed

it was still possible to treat him by leaving the fragments in a proper

splint. He did not favor an operation but was willing that I should

again attempt a reduction. This I did under an anesthetic, applied

a dorsal splint, a gauze pad soaked in thin plaster of Paris, holding

arm, forearm, and hand in proper position and applied a slightly

compressing elastic bandage around the arm (hyperemic treatment),

above the upper end of the splint. I did not remove the splint for

four weeks and made the patient wear the elastic bandage ten out

of twelve hours at first, then eight out of twelve and continued to

decrease the length of time until it was entirely discarded. Perfect

union with a useful arm and hand was the result. This case shows

what a wrong impression may be gained by relying entirely upon
the x-TSiy pictures, and that every student should be taught that the

functional result is the principal thing.

Dr. Arpad G. Gerster, New York City.

I believe that I express the opinion of the Fellows by saying, that

Dr. Estes' paper has contained the essence of that which should

characterize the position of ths Association on the question of the

treatment of fractures, closed and open, of the long bones of the

human body.

I should like to speak of the early treatment of osteomyeUtis,

a very common disease, which has been presented in such an

admirable way by Dr. Le Conte. The thing which particularly

interested me was the resection of diseased bone. His results

show it to be a sound procedure. I feel grateful for having at-

tention called to this method of treatment. Furthermore, the

value of the resection of bone which has been the seat of long-

continued osteomyelitis, and its replacement by transplantation

of healthy bone, seems to be assured. There is a lack of balance

between the eburnated tissue's effort to produce granulations and

the infectious process which is always present in these chronic suppu-

rating cases of osteomyelitis. These patients usually wander from
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one hospital to another and by many are considered incurable.

Twenty-five years ago a method of treatment mentioned here was
suggested, namely, the inversion of flaps of skin into the defect

left by necrotomy, and this is very useful where possible, but the

trouble is that it is not always possible.

Dr. Thorkild Rovsing, Copenhagen, Denmark.
I wish only to say a few words about the treatment of fractures.

I agree with what has been said that in only some peculiar cases do

we have, to operate, but I am not agreeing with you in that we always

should use Lane's plates. I do not know if you are familiar with

the Lambotte method, which is a very good one in a lot of cases and
one which does not leave a foreign body in the bone or in the body.

Much bigger screws are used than shown here, and a large splint is

used to unite the screws, and in that way, uniting the wound with

catgut or wire, you bandage between the screws. Then there is the

great advantage that you can move the joints of the knee quite

early after operation. The whole apparatus is so firm and strong

that you can do what you will, the fragments cannot move. There

are two tongs pulling the two bones together in anatomical position^

and a third tong which is put on the spot of the fracture and held by
an assistant while the operator puts in the screws and applies the

splint. This is quite a wonderful method and we have had only good

results from its use. It has, however, the same disadvantage that

I heard of today regarding other methods, which is, that after taking

away the screws the position is apt to be so accurate in its anatomical

apposition that union is not so firm as when it is a little less accurate

and more callus and blood and serum are thrown out. That, in my
opinion, is the greatest drawback to the whole thing.

I believe I heard someone mention a case where the fracture

recurred. I have seen that happen twice in my 25 cases. There-

fore, I would say I am mostly using the operating method where

all other methods have failed and where we have false junction of

the bone. I may also say we operate in some fresh cases when we
have quite a contusion of the bone, for in these cases you cannot

put on a splint satisfactorily as the middle of the bone always sinks

in. If, however, you then use the Lambotte apparatus you can fix

the two ends in normal position and with your fingers arrange the

small fragments, and so keep the whole thing in the right position

without regard to the sinking in of the middle part of the bone.

As to the ankylosis of joints, I may say that I have a very simple

method for some cases; that is, the injection of sterilized vaseline

into the joint. This is a very bad method, however, in rheumatic
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ankylosis because here when we have had infection, the vaseline

acts as a foreign body and infection and inflammation returns. I

can only recommend its use where we have an aseptic ankylosis^

but in such cases I find it very valuable.

Dr. Robert G. Le Conte, Philadelphia.

In these cases of malunion, or bad union, with great deformity

of the upper third of the thigh, we are not always compelled to operate

after treating them conservatively. In at least three instances I

have had the misfortune to have great deformity, angularity, and
useless limbs in cases in which the upper third of the thigh was
treated conservatively. In these instances I got the patient out

of bed early after union had taken place and permitted him to go

about on crutches on a nicely polished floor; he fell and broke his

leg in the same place, and in consequence of the second fracture

obtained a good result.

Dr. James E. Moore, Minneapolis.

One would think from the tone of some of the discussion on this

symposium that the papers were those of extremists. I want to call

your attention to the fact that they were extremely conservative.

Many years ago I heard our respected President bring out the point

that the knife is the greatest conservative agent at our command.
I think I voice the sentiments of all, when I say we have no moral

right to change a closed fracture into an open or compound one

except when the interests of the patient demand it.

We have learned that our old idea that the bones of old people

did not unite readily is a mistaken one for we now know they unite

almost as readily as do those of young people, and that the majority

of our non-unions are in middle-aged people. One of the advantages

of the Maxwell treatment is that in old people when we begin to see

a little mental disturbance, we can set the patient up with perfect

comfort in this apparatus. Another point w^as illustrated not long

ago in the University of Minnesota. A man was brought in with

a fracture and he was quite delirious. I told them to give him a

big drink of whisky, for he had had a lot of alcohol outside and they

were taking it away from him and he was developing delirium tremens.

This mistake is frequently made. A patient will develop delirium

tremens because deprived of his usual stimulation and he should be

stimulated not only with whisky but also with digitalis.

With regard to Dr. Lund's recommendation pf the use of skin to

fill up the large cavities in bone, in Minnesota a number of ear
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men are now using bone wax in their mastoid cases after seeing the

excellent results we surgeons have had from its use.

Dr. W. L. Estes, South Bethlehem, Pa.

The discussion has lasted so long and has been so full that I will

not take much more time in closing.

The study that produced my paper was undertaken after hearing

Mr. Lane's paper three years ago. It has impressed the points which

I have brought out and the conclusions to which I arrived. I must
confess to have had a decided leaning to the operative treatment

of fractures. After studying these 760 cases with their results, and
comparing my own results both operative and conservative, and
knowing from the comparatively large number of cases, 146, I have

operated on, the difficulties of the operation and the principal dangers,

though fortunately in my clinic we escaped them to a great extent, it

occurred to me that it would be a most profitable thing to have

an expression of opinion from such a body as is here today. Men
who see these operations done constantly and see such good results

with proper preparation and training, still know that conservative

men regard the conservative methods as the best under most condi-

tions; although they all agree that there are conditions which demand
operation, but these operations must be done by properly equipped

men.

Another point is to teach the laity that a fracture which is not

in absolute apposition is not going to be a bad result necessarily,

and to show them a large collection of cases and the opinion of a

large number of men working in this line to prove this fact. We
know that most patients demand an jc-ray photograph, either while

• still under treatment or afterward, and we also know that there is no

bigger liar than the skiagraph; and we also know that members of

the laity can prove many fractures have bad results by uninstructed

examination of an x-tslj picture.

As regards the operative treatment, I have always felt that any

foreign body left in a bone was objectionable, and while I believe

that any one method is not adapted to every case and that the appa-

ratus ought to be adapted to the case and not the case to the apparatus,

still it is the best apparatus which does not require it to be left buried

permanently in the tissues. I have used my own plate which is a

modification of Schede's plate and I have always taken it out. The
pegs project from the skin and can easily be removed; the plate

*may be taken out at any time; I usually remove it immediately

after union is complete.
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Dr. Howard Lilienthal, New York City.

With regard to Moorhoff's bone wax, I will say that I believe it

accomplishes all that has ever been claimed for bismuth paste. For
a number of years I have made use of bismuth paste, and have
finally rejected it because of several cases of poisoning which occurred

in my hospital service. The cases are to be reported later in full.

As to the matter of taking care of fractures, I agree with Dr.

Harte, Dr. Vander Veer, and our other senior Fellows who have
stated that it is our business to look after fractures ourselves instead

of delegating the work to the house staff. Bellevue Hospital has

taken that point so much to heart that the Board of Trustees has

addressed a letter to the attending surgeons requesting them to

oversee the treatment of fractures personally and not to leave this

to the resident staff.

As to the principle which I presented today I would say that

there is nothing new about it, that I claim no important originality;

the little modification of the bone plate is, to be sure, original, but

the gimlet method is a modification of Parkhill's, Freeman's, and
Lambotte's clamp. What I wish to bring out is that apparatus in

the treatment of fractures of the long bones should not be permanent
in the tissues, but should be removable, whether plate or gimlets or

screws. I am firmly convinced of that point. If any class of cases

requires accurate fixation by direct operative treatment it is the

compound or open fractures, preferably those a little infected. They
are not going to get more infected by operation, neither are the

two ends of the bones sealed, as might appear from my diagram,

but there is plenty of room for relief of tension. It will be noted that

I leave the wound pretty wide open and in two weeks the acute

symptoms have usually quieted down. If there is danger I can get

at the seat of trouble at once. I think this the safest way to treat

compound fractures. One reason, I take it, for Dr. Harte's experi-

ence years ago of seeing so few non-unions was because these non-

unions usually occur in compound fractures, and at that time they

used to cut off the legs injured in this way.

It gives me pleasure to say that I was permitted to be the first

to make use of Dr. John Gerster's "turn buckle." The apparatus

is very useful and extremely powerful—so that to avoid bending the

bone clamps only the strongest clamps should be employed.

Dr. John B. Walker, New York City.

I have been interested in the operative treatment of fractures

for many years, but 21 cases of fracture of the femur represent

my personal experience with the femur during nine years. In 191

1
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I operated on 4 cases, but those were out of a total of fractures of

the femur numbering 60. At Bellevue Hospital we have a large

fracture service; the ordinary percentage of cases of fracture of the

femur is from 3 to 5 per cent, as given in the London hospital reports,

and those from other large hospitals; but in Bellevue Hospital the

percentage is 20 per cent. In the last five years there were treated

here 1400 fractures of the emur. There are four services which

treat about 250 to 280 fractures of the femur a year. My experience

during the last three years has been along exactly the lines followed

by Dr. Scudder and Dr. Richardson. In my paper I tried to empha-
size that the operations were only for selected cases, and in no case

would I operate on a fractured femur until all other treatment had
been tried. We none of us want the idea to go forth to the general

profession and the public that this Association recommends the

open treatment except in the most carefully selected cases.



DECOMPRESSION IN CASES OF SEVERE INTRA-
CRANIAL TENSION WITH FAILING CIRCULA-

TION: AN EXPERIMENTAL STUDY

By CHARLES H. FRAZIER, M.D.
PHILADELPHIA

Since the early nineties the subject of intracranial tension has

received the attention of many investigators. Their contribu-

tions to our knowledge of the physiological factors concerned

in the causation of increased tension and of the symptoms

which this condition itself produces, based on animal experi-

mentation, have been suggestive in directing the surgical

treatment of clinical cases. Trauma, tumor, abscess, hemor-

rhage, hydrocephalus, all, in varying degrees, may produce

symptoms referable to increased intracranial tension. These

symptoms are attributed to interference with the blood supply

of the medulla, and the heightened blood pressure encountered

in such states is regarded as a beneficent compensatory measure.

It is unnecessary to review the advances made and the

successes that have been achieved in the surgery of the brain

since practical application of the laboratory findings has been

made. Indications for the operation of decompression have

been found in fields that were regarded as purely medical, and

the range of usefulness for surgical therapeutics has been widely

extended. In like measure the fuller knowledge and appre-

ciation of the physiological factors involved in any surgical

attack upon the central nervous system has helped to surround

such procedures with additional factors of safety.

In these investigations it has been my purpose to study

decompression in relation to the intracranial disturbances



740 frazier: intracranial tension with failing circulation

following trauma, especially the lesions, such as contusion, which

are followed by a rapidly increasing intracranial tension.

The effect of decompression in cases showing symptoms of

advanced compression, such as deep stupor, markedly high

blood pressure, respiratory disturbances and vagus pulse has

been most variable, and in many cases most disappointing at

the time of the operation; while the symptoms may not indicate

a particularly severe grade of intracranial tension or yet have

been of long duration, in spite of an extensive decompression,

paralytic symptoms arise, the respiration and circulation fail.

It is a well-known cHnical fact that a majority of the cases

of serious cerebral contusion, such for example as attend basal

fractures, recover spontaneously, even though they may have

reached the stage of vagus disturbance or even of vasomotor

disturbance. With the compensatory increase in blood pressure

in these cases, decompression may reheve some of the subjective

symptoms, such as headache, or may even so diminish the

intracranial tension that the vagus and vasomotor disturbances

may subside more rapidly; but the operation at this stage is

clearly not a life-saving procedure, and therefore its performance

as a routine is of very questionable propriety.

In the following experimental work my aim has been to

study the effectiveness or the ineffectiveness of decompression

in preventing a fatal termination in the more severe types of

intracranial pressure or the types with fatal tendencies; that is

to say the types which pass beyond the stage of compensation

to the Ldhmungs stadium (Kocher) with its failure of the respir-

atory and circulatory mechanism. It is in this group that

operative intervention might be resorted to with propriety,

should it prove effective.

Because of the relatively Kmited time available for graphic

registration of the physiological phenomena in individual

experiments, it is evident that these symptoms must be brought

about rapidly as compared with the gradual onset of similar

conditions that is usual in clinical experience. A rapidly raised

intracranial pressure with little or no time for readjustment or
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compensation constitutes a more severe and direct assault

upon the vital centres than does an equal degree of pressure

gradually produced.

My experiments may be divided into two distinct groups.

In the first group, the increased pressure was produced by sub-

stances introduced between the cranium and the brain, and in

the second by causative factors within the brain substance

itself.

Twenty-three dogs and one Rhesus monkey were utilized

in the experiments. In all cases the animals were under full

ether anesthesia administered by intratracheal insufflation.

Undoubtedly, this method of anesthetization, affording as it

does a very efficient artificial respiration, prevented a dis-

couraging mortality early in many of the experiments, when a

too rapidly raised pressure had caused a temporary respiratory

failure before compensation had occurred; the method was also

invaluable when in the event of early respiratory failure without

marked circulatory disturbance it was desired to maintain the

given intracranial pressure until the effects of decompression

could be studied. Graphic records of the blood pressure and

respiratory movements were made. Where feasible, the actual

intracranial pressure or changes in the volume of the brain

were recorded on the same drum.

"General compression" was produced according to the

method described by Gushing, and my results, in so far as the

physiological reactions produced are concerned, are in accord

with his conclusions. A small metal cannula was firmly screwed

into a trephine hole in the parietal region after having first

opened the dura. The cannula was connected by a T-tube

with a mercury manometer for graphic registration of the

pressure of the solution which represented also the intracranial

pressure. The other arm of the T-tube was connected with a

supply bottle containing normal sahne solution that could be

raised or lowered by cord and pulley attached to the ceiUng.

Intracranial pressure so produced is uniformly distributed

over all parts of the brain including the medulla. The effects
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upon respiration and circulation should be proportional to the

degree of compression of the vessels and to the resulting anemia

of the vital centres in the medulla. In five experiments, it was

found that the increase of pressure necessary to call forth a

response of the vasomotor centre resulting in a slight rise of

blood pressure averaged lo to 15 mm. of mercury. This may
be explained on the basis of a vasomotor response due in part

to an anemia of the cortex due in all probabiHty to the easy

compressibility of the small superficial vessels supplying that

region, and in part to sensory stimuli from the dura. When the

pressure was raised gradually, yet steadily, there was but httle

change in the circulation except that a slight rise in the blood

pressure level was noted until the intracranial pressure approxi-

mated that of the general blood pressure or in the average case,

100 mm. of mercury. Then the response was a rise in blood

pressure which constantly tended, in case of a further rise in intra-

cranial pressure, to maintain a level sHghtly above that of the

intracranial pressure. If, however, the intracranial pressure was

rapidly raised to a point considerably above that of the blood-

pressure level, vasomotor compensation did not come into play

and circulatory failure rapidly supervened. This failure was

ushered in by slowing of the heart through vagus inhibition,

then by an abrupt fall of blood pressure. The character of this

circulatory failure indicates that in addition to the marked

vagus effect there is undoubtedly a simultaneous paralysis of

the vasomotor centre.

In these experiments before the maximum circulatory effects

had been attained, the respiratory centre gave evidence of

involvement. Slowing and deepening of the respiration was

noted when the intracranial pressure was still considerably

below the level necessary to produce serious changes in the

circulation. As the pressure was increased the respiration became

shallow and still slower, and ceased just before the circulatory

failure began. In all cases, the respiration was the first to fail,

and although asphyxia was prevented by intratracheal insuffla-

tion, it is possible that the absence of the "respiratory pump''
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action may have been an added factor in promoting the rapidity

of the fall in blood pressure. It was found extremely difficult

to produce and maintain a pressure that would cause the marked
respiratory or circulatory symptoms desired without a complete

failure of both. In fact, I was unable to produce a period of

faiHng circulation of sufficient length to permit the carrying

out of surgical procedures. The actual failure of circulation was
always of rapid onset, and in order to try to save the animal, it

was necessary rapidly to reduce the intracranial pressure by
lowering the supply bottle. The" most striking fact from a

practical standpoint was the frequency of failure to save the

animal even by this most effective means of reducing the intra-

cranial pressure, when once the failure of circulation had begun

(see Fig. i).

With a pressure sufficient to cause the maximum severity of

symptoms, just short of actual circulatory failure, with absence

of or severe disturbance of respiration, with high blood pressure,

and with vagus pulse, decompression of the opposite temporo-

parietal region was done, and the usual condition of a tense and

bulging dura was found. With the removal of an area of bone

even relatively more extensive than the area removed in similar

clinical cases, the intracranial pressure as shown by the manometer

was but very slightly decreased, and the symptoms showed practically

no improvement. The same negative results were obtained when

the procedure was carried out in the suboccipital region where,

though a less extensive decompression is possible, the pressure

over the medulla was more directly reheved. The further

opening of the dura added but little to this except for slight

improvement in respiratory function and lessening of vagus

action. That portion of the brain which bulges through the

opening rapidly increased in size and, according to the work of

Cannon {American Journal of Physiology, 1901, vi, 91), this

must result in severe injury to the brain tissue itself, as pressure

on the edges of the dura and bone causes interference with its

blood supply, and edema results. In some of my cases the force

of protrusion was sufficient to disintegrate the brain tissue.
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Local Compression. Increased intracranial pressure due

to local compression was produced by the introduction of well

circumscribed masses such as small dilatable rubber bags between

Fig. I

the dura and the brain in the parietal or in the occipital region.

In my work a ''tumor" of generally globular form and of a

volume of I or 2 c.c. caused a small but definite rise in blood
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pressure, which was of short duration. The transient nature

and the smallness of the rise is probably to be accounted for

by the fact that displacement of the cerebrospinal fluid and the

compressibility of the larger venous channels permitted a

readjustment of the impaired circulation in the localized area

of the cortex from which the stimulation of the vasomotor

centre arose. When the volume of the tumor was increased to
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in some cases even without opening the dura. In general it

was evident that the power of accommodation and readjust-

ment possible so far as the vital centres are concerned, in the

presence of a relatively large but circumscribed artificial tumor,

is rather great when such a tumor is situated over the cerebral

cortex. If, however, such a tumor is placed in the occipital

region, the fatal tendencies are naturally much greater and of

more rapid onset, since the pressure exerted by even a small

tumor is more directly transmitted to the underlying medullary

centres. In these cases, cerebral decompression in the parietal

region was largely inefficient. It may be said for ''local com-

pression" as for "general compression" that when respiratory

failure has occurred and the blood pressure has begun to fall,

neither decompression nor the collapse of the tumor serves to

prevent a fatal termination. The regulatory mechanism of the

vasomotor system is not called into play with the uniformity

that it shows under general compression, and the onset of

respiratory and circulatory disturbances is more sudden, and

these disturbances are of a more severe type.

Contusion. In my attempts to produce increased intra-

cranial pressure through causes lying within the brain itself,

the methods described by Cannon were employed. He demon-

strated in cats that, following contusion of the brain substance

by blows transmitted through the skull, an edema of the brain

tissue is produced. This edema is the result of deficient circu-

lation due to thrombosis of the small terminal arteries supplying

the cortex, and is, he beheves, the cause of the secondary pressure

symptoms common in cases of head injury. He showed also

that there is a marked tendency for this edema to progress.

As a given area takes up fluid and swells, the circulation of the

adjacent tissue is impaired. This, in turn, becomes edematous,

and the process continues until the intracranial pressure so

generated is sufficient to obstruct the circulation of the vital

centres, and death ensues.

The period required for the development of an edema sufficient

to affect the vital centres is evidently great, for in the time
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available for each experiment, up to five hours, I was com-

pelled to deal with the more immediate effects of the contusion.

These effects in so far as the blood pressure and respiratory

findings were concerned agreed with those described by Cannon

(see Fig. 3).

The rise of blood pressure directly following the injury was

of short duration. In one case a slight but persistent rise

unaccompanied by respiratory disturbances was relieved by

trephining at the site of the contusion and the removal of a

subdural accumulation of blood. Evidently the rise was caused

by the local anemia of the cortex due to the pressure of this

clot. In none of the experiments, during the relatively short

period (four or five hours) over which they ran, did any typical

pressure symptoms develop. Although there were disturbances

of the respiration amounting, in some instances, to a transient

paralysis of that function immediately following the injury,

none of the respiratory symptoms typical of increased pressure,

were produced.

Since it is altogether probable that a great number of cases

of traumatic injury of the skull presenting pressure symptoms

of severe grade must owe the increase of intracranial pressure

to an edema of the brain tissue, it is a matter of regret that its

experimental production has not been accomplished to a degree

to make it available for study in this connection. The brains

of these animals showed evidence of severe contusion of the

area over which the blows were dehvered, but in no case even

five hours after the trauma was there a tense and bulging dura

found on opening the skull.

Conclusions. The physiological phenomenon, repeatedly

observed throughout these experiments was the failure to

prevent a fatal issue once the circulation, as indicated by the

blood pressure, began to fail. No matter how the artificially

increased intracranial tension was brought about the results

were the same. Cases of severe cerebral contusion may be

divided for convenience sake (i) into those in which the process

whatever it may be becomes arrested at a point at which full
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compensation is provided for the increased intracranial tension

(as we have reason to believe by stimulation of the vasomotor

centre), and (2) those in which the process advances to a

point at which the process continues to be operative until

there is a breakdown of the vasomotor mechanism. Clinical

experience has taught me that the first group spontaneously

recover, and the second group quite as regularly succumb.

Decompression of the brain in my experimental work had

absolutely no deterring influence upon the ill effects of intra-

cranial tension in the serious cases. If the problem were alto-

gether one of tension, of encroachment upon the intracranial

space and pressure upon the medullary centre, I have been

led to believe that the removal of an area of the bone as in

decompression will give immediate and very decided reHef to

the symptoms, but in my experiments the intracranial pressure

as measured by the manometer was but sKghtly decreased.

To repeat, once the circulation and respiration began to fail

(see Fig. i), the vasomotor or vagus centre was unable to recover

its tone and function, whether or no decompression was prac-

tised. This laboratory observation explains the clinical failures^

which follow decompression, in cases with circulatory and

respiratory failure following cerebral contusion, and is, we
believe, an observation sufficiently accurate and significant to

warrant our looking with disfavor upon decompression measures

as a means of saving life in the cases of intracranial trauma

under consideration.

If it were a problem only of increased intracranial tension

and the relief of the pressure it exerted upon the medullary

centres, one would expect that the establishment of a decom-

pression opening in the suboccipital region immediately over

the medulla would be more beneficial than a temporal decom-

pression. But here again my experiments showed that sub-

occipital decompression was of no more value than a temporal

decompression. Were this not proved by experimental obser-

vation, one would have been inclined in actual practice to
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regard suboccipital rather than temporal decompression as the

more rational procedure.

No doubt clinically there is a high degree of intracranial

tension; so high that the brain bulges through the opening in a

shocking fashion, but it must be remembered that in all prob-

ability there is a similar degree of tension in every other structure

of the brain, the medulla included, that the tension is due to

an intense edema, and that the establishment of an opening

in the skull in the temporal region will have little or no effect

upon the structure in the posterior fossa.

The inabiUty to arrest the advancing edema by any surgical

procedure, coupled with the inability of the respiratory and

circulatory centres to recover once the Lahmungs stadium has been

reached, accounts for our failure to arrest or relieve the fatal

tendencies of cerebral contusion by decompression, and at once

removes any sound argument in favor of its performance.
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Vander Veer, A., hemorrhage into the pelvic cavity, 622

surgery of arteries, 366

of bones and joints, 731

Vander Veer, E. A., Talma operation for cirrhosis of liver, 136

Vaughan, G. T., central dislocation of femur, 350

Walker, J. B., operative treatment of fractures, 694

surgery of bones and joints, 738
Whitehead operation in treatment of fistula in ano, 1 76

Woolsey, G., acute pancreatitis, 131

cirrhosis of liver, 148

giant-cell sarcoma, 510
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